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HW14 

Kaylock 'captive washer’ nut gains wide acceptance! 


Since its introduction early in 
free-spinning metal washer has 
applications. Separate washers ’ 
eliminated. The danger of short 
Kaylock HW14 nut-washer combi 
Saves Assembly Time. Kaylock H 
application or removal. Cuts tim 
washer" nuts employ the same, s 


'60, this new Kaylock® lightweight, all-metal self-locking nut with integral 
en specified by leading aerospace manufacturers for an increasing number of 
it used to drop off, roll away, and slide into hard-to-get-at places have been 

14’s cut extra motion required to put washer on bolt. Washer can't drop off during 
ost looking for wayward washers, .to zero! Safer, too! Kaylock HW14 "captive 
e elliptical locking principle to prevent vibration hazards. The Kaylock HW14 


is a development of Kaynar Mfg. Co., Inc., world’s oldest and largest manufacturer of lightweight, all-metal 
self-locking nuts. Write today for the new Kaylock HW14 Brochure -or call your nearest Kaylock representative. 




HOUSING 
PROJECTS 
500 MILES 
UP! 


Expandable fabric structures for space missions inherently provide the advantages of 
minimum structural density, maximum volume/weight ratio, unmatched packages bi I ity 
on boost -making possible full-size erection and deployment in space with minimum 
launch penalty. 


Expandable structures 
manned space station: 
where aerospace engir 


being applied tc 
id ultra-lightweij 
s are applying n 


wide range of space applic 


With 50 years of practical experience in developing specialized fabrics ar 
tures, Goodyear Aircraft is in a unique position to put this new technol 
once. Whether the need is for a complete space system or major subsyster 
ready to utilize its unequaled facilities - research, engineering and prot 
new approach will help your project get off the ground, write Goodyear Ai 
tion, Dept. 914AH, Akron 15, Ohio. 
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MAULER 

MOBILITY 

-BY FMC 

SELF-CONTAINED 
WEAPONS SYSTEM 


The striking power of the Army’s Mauler automatic- 
firing air defense system, now in development, will 
be extended by its exceptional mobility - engineered 
and built by FMC. Working closely with Convair/ 
Pomona, Convair Division of General Dynamics 
Corporation, and ARGMA, an element of the U. S. 
Army Ordnance Missile Command, FMC is respon- 
sible for (1) the tracked carrier, adapted from our 
standardized M113 vehicle, and (2) the launching 
pod assembly and the auxiliary power unit. Result: 
a self-contained weapons system, tracked for on-road 
or off-road mobility in any terrain. 

When mobility is the question, call in FMC, since 
1941, a leading designer and builder of military 
standardized vehicles. 



For further information, write on com- 
pany letterhead to Preliminary Design 
Engineering Dept., FMC Ordnance Divi- 
sion, P.O. Box 367, San Jpse, California. 
Phone : CY press 4-8134. 
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lining. Metallurgical and Petroleum En 
ineers. Ambassador Hotel. Los Angeles 

Sept. 4-10-1961 Firing Display and Ex 
hibition, Society of British Aircraft Con 
structors, Eamborougli. England. 

Sept. 4-14— Eighth Anglo-American Acre 
nautical Conference, Royal Acronautica 
Society and Institute of the Aerospac 
(Continued on page 6) 
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FACTORY 
EXPERTS 
ARE AT 
YOUR 
CALL 


Continental's Factory Re-Manufacture Program, successor to 
the periodic overhaul, backs you with the specialized skills of 
the men who built your engine— the men who know it best. 
Neither their experience, northe precision machines and instru- 
ments implementing it, can be matched outside the Continental 
plant. Continental's Re-Manufacture Program gives you new 
engine safety and dependability, new engine warranty, new 
log book with zero engine hours— in a fraction of the time 
required for overhaul, and at modest predetermined cost. 
You're back in the air with absolute minimum of down time. 
Write NOW for the information that can save you important 
money when overhaul time rolls round again! 
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SOLID RIVET STRENGTH 
WITH BLIND RIVETS 





CHERRYLOCK RIVETS for Your 
Difficult Solid Rivet Applications 




(Con tin tied from page 5) 
cnees, London, England. Will 


Eleetr 


, Univc 


of New 


Mexico, Albuquerque, N. M. 

Sept. 6-8— Joint Nuclear Instrumentation 
Symposium, North Carolina State Col- 
lege, Raleigh. N. C. Sponsors: American 
Institute of Electrical Engineers; Instru- 
ment Society of America; IRE. 

Sept. 7-8— Fall Meeting. Western States See- 
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The Technique is Program Evaluation 
The Capability is Systems Management 
The Company is RAYTHEON 


At Raytheon, electronic analysis techniques such as 
U. S. Navy-developed PERT take over program veri- 
fication, performance report, variance prediction. The 
Raytheon Program Manager, thus freed from routine, 
can direct his efforts more profitably toward timely 
actions to ensure program success. 

Raytheon's Surface Radar and Navigation Operation 
in Wayland, Massachusetts, utilizes such advanced 
methods as PERT and recently installed Development 
Program Cost Controls to aid Program Managers in 
more effectively accelerating projects through the en- 
gineering phase. The Raytheon Manager also applies 
automated production release, product cost control, and 


line-of-balance scheduling methods, in seeing the sys- 
tem through production — on time and within budget. 

Some of these techniques are contributing to such 
Raytheon achievements as FPS-28 and SPS-38 radar 
systems, and MK 74 fire control systems. All are facili- 
tating Raytheon’s development of the Mauler fire con- 
trol system and FAA’s Bright Display radar programs. 

Systems management capability of this magnitude, 
plus highly developed technical support (documenta- 
tion, product assurance, installation, training and logis- 
tics) assures Raytheon customers on-time delivery of 
the most complex heavy electronic systems. 

Executive Offices: Lexington 73, Massachusetts 


RAYTHEON COMPANY 

IRAYTHFON1 


EQUIPMENT DIVISION 





packaging flexibility... 

BURNDY MODULAR HYFEN 

electfical connectors 

for single conductor, miniature and standard coax cables 


SELECT 
FRAME AND 
ADD INSERTS 


For complete engineering and specification details on the MODULAR HYFEN 
and other Burndy connectors for electronic use contact OMATON DIVISION 
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Advanced 


ELECTRONIC DEVELOPMENTS FROM G E C 

ELECTRONIC TUBES . . . 

Vidicons with unsurpassed light sensitivity and low lag respond- 
ing to all parts of the spectrum including near and far infrared. 
FEATURES: 

• 1 in. and larger sizes 

• Electrostatic and magnetic focus and deflection 

• Low power heaters 

• Patented internal construction allows operation in any position 
Scan Conversion Tubes provide' controllable storage of input 
signal with simultaneous reading and writing. 

GEC’s Capability includes the design and development of a wide 
range of pickup, conversion and display tubes. 

SCAN CONVERSION SYSTEMS . . . 

Transistorized Scan Converters convert from any scanning 
format into another. One basic unit uses plug-in functional mod- 
ules to provide required conversion. Modules presently available 
arc : TV Control, PPI Control, and Slow Scan Control. 

FEATURES: 

• Translation of video information from one scanning mode 

• Storage and Integration of video information 

• Time-Coordinate Transformation providing expansion or reduc- 
tion of bandwidth 

• Rack-mounted requiring 36% in. of panel space 

• Power consumption only 1.5 amp at 115 Vac, 60 cp9 

• No external power supplies are needed 

GEC Monoscope Cameras, Radar Target Simulators and other 
system equipment are available for operating scan conversion 
systems. 

INDUSTRIAL R. F. GENERATORS . . . 

Induction and dielectric heating R. F. Generator's are available in 
the very highest powers. GEC’s extensive radio-frequency engi- 
neering is available to assist customers in special applications of 
R. F. Generators. 

For additional information about your specific R & D needs, 
contact . . . 


electronics at work 

NERAL ELECTRODYNAMICS CORPORATION 


Microdot Expands 
Facilities, Adds Reps 

South Pasadena-Rapid growth of Micro- 
dot’s Connector and Instrumentation divi- 
sions has led to a major expansion at the 
Company's South Pasadena location. 
Production facilities for Microdot's most 

Multi -pin connectors! VHF and UHF 


augmented by a new 38,000'sq. ft. building 
now under construction. Planned for com- 
pletion in October, the new building will 
also include engineering and corporate 

In addition to the building program, 
appointment of nine sales representative 
firms for national coverage of the expanded 
instrumentation product line has been 
announced by Microdot president Robert 
S. Dickerman. 

The nine firms are: Burlingame Associ- 
ates. Mt. Vernon, New York: Bonn Asso- 
ciates. Metuchen, New Jersey ; W. A. Brown 
& Associates, Indian River City. Florida; 
Elliotl-Sarles Co., Westlake. Ohio; Mitch- 
ell Speairs & Co., Ft. Worth, Texas; Brooks 
Feeger Associates, Albuquerque, New 
Mexico ; Rush S. Drake Associates. Seattle, 
Washington; Instruments for Measure- 
ments, Hollywood. California; and 
Rhoades Instrument Company. Woodland 
Hills. California. 




“WE HAVE NEVER REJECTED 
TERROR ON PRINCIPLE...” 


The words are Lenin's. 

Remember them . . . particularly when 
your contribution to defense— to the 
potential terror of space age war- 
chafes at your principles. 

They'll help you know that 
what you do keeps fingers off buttons . . . 
that the real business of the defense business 
is survival. 


I MICRODOT INC. 



TWA 


BENDIX BRAKES 
GIVE TWA 
200,000 
BRAKE STOPS WITH 

NOT ONE FAILURE 



TRANS WORLD AIRLINES. Inc. 



March 31, 1961 






Mr. Higginbottom’s comments coincide with those of 
most commercial, military, and business aircraft people. 

Bendix brakes have wide appeal to 'all segments of 
the air transportation market. Pilots have full confidence 
in the brakes' dependable performance. Maintenance 
men like the reduced turnaround time. Controllers 


appreciate the lower cost-per-landing that results from 
use of the brakes. 

The safety, dependability, and economy of these air- 



world's most experienced brake manufacturer. 


Bendix EfSSS South Bend, ind. 





ONLY RYAN DOPPLER NAVIGATORS ARE 
IN PRODUCTION FOR ALL THESE AIRCRAFT! 


Ryanav* Doppler Navigation Sets, pioneered by Ryan Electronics, are the most advanced and most versatile 
Doppler navigators yet devised. 

Because of their small size, light weight, and high performance, Ryanav sets meet the operational require- 
ments of virtually every type of aircraft. Thousands of Ryanav units are now in use or in production for more 
than 25 types of military aircraft — including helicopters, drones and supersonic jets. 

The U.S. Government looks to Ryan Electronics as a major source for Doppler navigators. Elsewhere in the 
Free World, other weapon systems developers are installing Ryanav equipment in aircraft for service under the 
North Atlantic Treaty Organization. Ryan Electronics -Ryan Aeronautical Company, San Diego, California. 
RYANAV DOPPLER NAVIGATORS NOW IN PRODUCTION: 

AN/APN-97A Helicopter Ground Velocity Indicator, AN/APN-122(V ) 

Doppler Navigation Set, AN/APN-129(V) Doppler Navigator for U.S. 

Army Fixed-Wing Aircraft, AN/APN-130 Helicopter Hovering & 

Ground Velocity Indicator. <~w< 

Ryan Electronics offers challenging opportunities to engineers 
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this is a man you should know - a Deiavan fuel injection specialist 


COMPLETE 


Engineering at Deiavan doesn’t end at the drawing 

ENGINEERING IS board. It follows through all phases of design, production and 
me nrrnminnii itv test ' n 9 *° b e sure tlne f inal product meets customer 
Hlb Ktbr UNblolLII Y specifications and Delavan's performance standards, 
This is Mike Soth, a Project Engineer on main engine fuel nozzles, checking on the 
secondary finishing of a metering set. He is one of Delavan's 49-man engineering 
team who is mainly responsible for Delavan's reputation for quality and reliable 
performance. Tell us your requirements. 


get to know Deiavan fuel injection specialists 


OELAVA/l/ 

/I'Huu/fjacZu retry dw>ya/ty. 



NEW 

VAPOR 

DETECTOR 

Warns instantly 
of toxic or explosive 
vapor danger 


If you are concerned with missiles or missile fuel handling, 
consider these features of General Electric's Automatic 
Vapor Detector safety device: 

IT IS EXTREMELY SENSITIVE. As minute an amount as one half 
detected. 

IT IS HIGHLY FLEXIBLE. Detector can be easily modified to 
detect any one of 15 vapors, including hydrocarbons and 

monitored simultaneously. 

WARNING IS ALMOST INSTANTANEOUS. The sampling rate of 
G.E.’s Vapor Detector is approximately five times a second. 
EQUIPMENT IS SIMPLE. Only a pump, sampling unit and 
alarm unit are required. All functions are fully automatic. 

Navy for a shipborne application, and can be tailored for 
any application where missiles or missile fuels are handled, 
stored or tested. 

Here is another example of LMED leadership in aero/ 


GENERAL ELECTRIC 

Light Military Electronics Department 


Another PROVEN PRODUCT FOR PROGRESS 




CLEMCO AERO PRODUCTS, IRC. 

15225 South Main Street, Gardena, California 
subsidiary of HATHAWAY INSTRUMENTS, INC 


Now, hot off the press... 270 
pages of proven products 
for progress. Designs to 
meet your specific 
application of the 
products listed 
will be 
supplied 
immediately 
upon 
request. 


3-POSITION 
I FLAP 

[actuator 


EXCLUSIVE MANUFACTURERS O 

/0B -/0C ' and //*T£* -/o/ C 

INTERNAL LOCKING 
HYDRAULIC ACTUATORS 


The double piston feature provides three positions for the flap surfaces 
with internal locking retracted. The flaps are highly preloaded in re- 
tracted position, and the lock mechanisms, therefore, are continually 
operating under the dynamic lock load specified. 

The lock segments actuate switches which provide a cockpit signal 
and system depressurization. Three different versions of this applica- 
tion have been successfully qualified to McDonnell detail specification 
and MIL-C-5503. The service experience is extensive dating back to 
1958 on all F4H aircraft. 




New Ampex FR-100C 

Lightweight, single-rack recorder gives maximum performance 
in minimum space for your recorder dollar 


Brand New Modular Solid-State Plug-In Circuits combined 
with the world’s most proved instrumentation tape transport 
have enabled Ampex engineers to design an exceptionally 
high performance recorder with great reliability and econ- 
omy of operation. The new FR-100C offers: 

Performance: Frequency response is 300 kc at 60 ips direct 
record — 20 kc with FM record. Fourteen-inch reels provide 
24 minutes record time at 60 ips (with 1-mil tape). Tape 
handling is fully comparable to the Ampex FR-100B. 
Versatility: Take your choice of direct, FM and PDM re- 
cording; six tape speeds; 1" and Vi" tape; and up to 14 
data channels and one auxiliary channel such as voice log 
or clocking generator. 


Economy: Because the new FR-100C features modular plug- 
in circuits, you can tailor your recorder to your immediate 
needs. You can specify only the features you need now with- 
out sacrificing future flexibility. 

Operation: Signal inputs and outputs are available both front 
and back. All connection, adjustment and calibration points 
are easily accessible from the front. Lightweight single-rack 
unit takes minimum floor space. 

Ampex Reliability Built In. In addition to its greater versa- 
tility and economy, the fourth-generation FR-100C is de- 
signed to the same high standards that have made Ampex 
recorders the standard of excellence throughout the world. 
For complete specifications, write . . . 


AMPEX INSTRUMENTATION PRODUCTS COMPANY. 


5001 • Redwood City, California • EMerson 9-7111 


Ampex 



Small planes get the airline piteh 



To help make executive and private aircraft as "all- 
weather” as the airlines, Hartzell Propeller Company de- 
signed a constant-speed propeller with full feathering and 
reversible pitch. Short field landings are no problem. Exec- 
utives can land at a more convenient airport in many cities. 

The resemblance to the big transports doesn’t stop 
there. To gel the right aircraft quality steel for the 
propeller hubs, Hartzell engineers came to the Timken 
Company. Timken* fine alloy seamless steel tubing is 
known for its cleanliness. And the metallurgists who make 
it are known for coming up with the best solution to tubing 
problems. Timken 4140 steel tubing of aircraft quality is 
cleaner. The propeller hubs can be made light yet strong. 
And Timken steel tubing cuts rejections because of its 
uniform response to heat treating. Every part is up to 


specification. Due to this consistent performance, Hartzell 
now specifies Timken quality steel for their forgings. 

Timken Company metallurgists have been finding solu- 
tions to tough steel problems for over forty years. They're 
specialists in specifying the right mechanical tubing to 
keep costs and rejects down. If you have a steel problem, 
why not call on the Timken Company? Our experts will be 
glad to work with your engineers and designers. The 
Timken Roller Bearing . 

Company, Steel and Tube 
Division, Canton 6, Ohio. 

Cable: "Timrosco”. Makers 
of Tapered Roller Bearings, 

Fine Alloy Steel and Remov- 
able Rock Bits. 


TIMKEN* 

FINE ALLOY 

STEEL 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM STEEL SERVICE CENTERS IN 44 CITIES IN THE UNITED STATES 
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COVER: Ryan Aeronautical Co.’s Rogallo wing airplane is being tested in a 
program financed jointly bv the U. S. Army and the firm to determine the 
combat mission capability of the aircraft. Wing fabric is Mylar bonded to 
nylon. Plane is powered by a 100-hp. Continental pusher engine and consists 
of a four-wheeled open frame body with a high central pylon hanging beneath 
a riblcss delta wing (AW June 5. p. 65). Flex-wing aircraft is entering Phase II 
of flight testing with installation of a more powerful engine. 
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A compelling challenge — to assist 
the orthopedically handicapped in 
performing the simple and rewarding 
manual functions that lead to richer, 
more useful lives. 

Working with orthotic and prosthetic 
specialists in hospitals and medical 
schools, Fairchild Research and De- 
velopment personnel have done con- 
siderable experimentation in this 
field with strain gauges, special as- 
semblies and Micrologic components. 
Using these elements as sensing, 
logic, control, and feedback building 
blocks, it is thought that human 
mechanisms for commanding and 
verifying body motions may be close- 
ly approximated. 

Problems are myriad. The challenge 
great. The rewards immeasurable. 
We believe it a worthy goal to unlock 
doors in the Human Horizon. If you 
would like to share in a challenge 
such as this, and yours is a relevant 
background, we would like very much 
to hear from you. 



EDITORIAL 


Vostok M's Warning 


The latest Soviet feat of hurling Vostok II and its 
occupant. Gherman Titov, into 17 orbital swings around 
the earth and then recovering both the capsule and its 
human cargo safely and precisely according to prede- 
termined plan provides a sobering yardstick by which 
to measure the relative progress in space technology on 
both sides of the Iron Curtain. 

The flight of Vostok II and Maj. Titov is a scientific 
achievement of the first magnitude. The Soviet scientists 
responsible for it deserve unqualified congratulations for 
passing another historic milestone in man’s conquest of 
space. Some 7,000 of these technicians recently were 
awarded high Soviet decorations for their work, although 
communist policy still cloaks them in anonymity. 

There were many laughs in this country when Nikita 
Khrushchev also awarded himself a decoration for these 
space achievements, but this is hardly as comical as some 
of our sophisticates would have us believe. For it was 
the top-level support of the Soviet Union's political lead- 
ers that in large measure gave the Russian space scien- 
tists their great opportunity to achieve these earth-shak- 
ing results, and it has been the homespun, corn pone 
approach of our own top national leaders— including 
many of the top scientists who recently have basked in 
politically appointed jobs— that labeled space technology 
as an effort of little importance and low national priority. 
This has hobbled and hamstrung our own scientific and 
technical talent more than anything else and is the major 
reason why we still run second in this field. 

Conservative Drag 

It is worth recalling that only last January, outgoing 
President Eisenhower expressed serious doubts over the 
value of a man-in-space program. Reflecting the ultra- 
conservatism that has now been ballvhoocd into a home- 
grown American virtue, he then recommended wiping 
out the funds for the Apollo program until the Mercury 
program had been completed, whenever that might be. 
It also is worth recalling the scientific advice that Presi- 
dent Kennedy first received from his top scientist. Jerome 
Wiesner. who led the “kill the Mercury" wing of these 
scientific politicians whose opinions have been refuted so 
often in the past decade both by technology and politics. 

With the handicap of this type of leadership, it is 
difficult to see how our abundance of technical talent 
and industrial resources could achieve anything better 
than second place in the space race. The cost of a medal 
to Nikita Khrushchev is a small price to pay for the 
support he has given his space technologists. W e would 
be in far better shape today if the conduct of our national 
leadership over the past six years deserved medals of this 
kind. And what kind of a medal should be awarded that 
eminent Detroit humorist, Charles E. Wilson, who as 
Secretary of Defense firmly squashed all military attempts 
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to lay sound foundations for space research in the years 
just before Sputnik I? 

Major significance of Maj. Titov's flight lies in the 
field of bioastronautics, where the U. S. has yet to settle 
its inter-agency power fights, much less lay the founda- 
tions for a sound national program. The 25-hr. orbital 
flight of Vostok II plus its pad time was a striking 
demonstration of the life support system the Soviets 
have developed and perfected to routine operational use. 
According to their technical literature, this system in the 
Vostok capsule will support human life for a maximum 
of 10 days and is a regenerative type of system employ- 
ing super-oxides. 

Design Limits 

A 10-day life support system would be ample for a 
quick round trip to the moon. In contrast, the Mercury 
capsule has a life support system which, including pad 
time, would make a 24-hr. orbital flight a risky business, 
and certainly prohibits use of the capsule for any mission 
deeper into space. Even preliminary designs for the 
Apollo moon vehicles arc still being based on life 
support systems that depend on storing oxygen. 

This country has ample resources in properly trained 
medical researchers, laboratory and test facilities and 
experience to operate an effective bioastronautics pro- 
gram. But the fight for power in this area between 
NASA and the Air Force and the disorganization of 
these facilities within the military sphere have slowed 
progress. 

It may well be that Vostok II's flight has sounded the 
warning that it is impossible for the U. S. lunar program 
recently established by President Kennedy to beat the 
Russians to a manned landing on the moon. Even if this 
is true, there is no reason cither to abandon the Kennedy 
moon program or to relax our efforts across the board 
in space technology. 

But it must be evident wen to the most obtuse 
legislator. Detroit motor magnate, or Gettysburg farmer, 
that the full force of the Soviet technical challenge that 
has been increasing in intensity since 1955 is now upon 
us. It must also be evident that these Soviet space, 
missile and aeronautical achievements are neither con- 
juring tricks designed only to deceive the West nor are 
they mirages seen only by Americans supposedly inter- 
ested solely in raising military budgets or sweetening the 
scientific pot. 

It is evident that they are an integral part of the chal- 
lenge to the existence of this or any other free nation 
by Communism and that our national leadership has 
been incredibly naive in failing to recognize this long 
before a Red Air Force major orbited the earth 17 times 
and returned successfully to Russian soil. 

—Robert Hotz 
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Look to Parsons for Performance 

IN MISSILE AND ROCKET FACILITIES 



. . . and for TITAN II, too... ( see front cover ) 

This kind of experience has built Parsons’ reputation 
for total capability, single source of responsibility. 


THE RALPH M. PARSONS COMPANY 
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PROGRESS REPORT #2: BENDIX 


SPACE LABORATORY 


On-site fabrication of a new 20' x 27' thermal vacuum chamber capable of 
accommodating full-sized spacecraft and capsules began at Ann Arbor on 12 
July. The installation of the chamber, which will be capable of 10 -8 mm Hg 
vacuum and of simulating the sun’s intense radiation and the low absolute 
temperature of space is on schedule and will be in operation this fall. Our 
rapidly expanding space laboratory offers new technical challenges and 
career opportunities to experienced senior personnel. 

Qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 


BENDIX SYSTEMS DIVISION 

ANN ARBOR. MICHIGAN 



Space Conflict 


Non-Profit Contracting 


McNamara’s End Run 


Amiable Russians 


Washington Roundup 

Conflict between the military services— chiefly Air Force— and the National Aero- 
nautics and Space Administration’ over respective shares in the national space program 
is growing in spite of all the joint committees and appearances of harmony. 

USAF particularly is concerned over the military implications of space feats such 
as the Vostok II flight (see p. 31) and over the pace of NASA's work. Most recent 
irritant is a NASA contract with Aerospace Corp. (sec p. 29), which was created chiefly 
to handle USAF’s technical missile and space problems. 

Top Air Force officials approved the contract, as they must whenever Aerospace 
accepts outside work, but many working-level USAF spacemen consider it a sell-out 
and have said so. 

With little fanfare, the Army Map Service has completed the first U. S. topo- 
graphic map of the moon. It now is refining the map and making a study of the moon's 
terrain. The map will form the basis of a large scale map that National Aeronautics 
and Space Administration hopes to complete by about 1964. The one just completed 
was two years in the making. 

Budget Bureau’s comprehensive study of government contracting with non-profit 
organizations, which President Kennedy requested, is expected to hold off any drastic 
action by Congress. The review is to be completed by Dec. 1 . 

Congressional disapproval of contracting for technical, management and research 
sendees has grown as the practice has mushroomed, particularly in the Defense Depart- 
ment. House appropriations committee threatened earlier this year to require that 
these organizations pay the same salaries that government does. 

Budget Bureau’s study will concentrate on whether as many people arc required 
to oversee the non-profit group’s work as would be needed to do the work itself; whether 
government salaries should be increased or non-profit salaries lowered; what criteria 
should be used to decide whether work should be done by government or farmed out; 
how non-profit contractors should be selected, particularly when new corporations arc 
formed specifically to do a government job; what standards should be used for fees 
and cost allowances. 

Defense Secretary Robert McNamara has been encouraging interviews with 
newsmen who do not cover the Pentagon regularly in an attempt to improve his public 
image. He feels that the Pentagon regulars too often go to dissidents in the military 
services for information when they encounter reluctance to talk in the higher civilian 
echelons, where political awareness is greater. 

Although McNamara has been a popular witness on Capitol Hill, his press rela- 
tions got off to a bad start with the famous "missile gap” background briefing. His 
swift moves to assure civilian control of the department also led to stories of military 
unhappiness with his tactics. His countermove has resulted in several dozen interviews 
bv “outsiders,” and has produced favorable articles in national magazines. 

Congressmen are considering holding joint sessions of the foreign relations, armed 
sendees, atomic energy and appropriations committees to hear the Administration's 
basic presentation on national security aspects of the Fiscal 1963 budget requests next 
January. This would be a big time-saver both for Congress and for officials in the 
executive branch. 

Defense Secretary McNamara estimates he spent the equivalent of 20 working 
days giving testimony to congressional committees and 10 days preparing it in his first 
six months in office. Much of the time is spent saying the same things to different 
people. 

State Department officials have been impressed by the extreme friendliness of the 
Russian delegates who negotiated the New York-Moscow bilateral air transport agree- 
ment. Bitterness over the Berlin issue has been absent from the talks. 

Russia also failed to press its desire for traffic rights beyond New York to Havana 
and Latin America. They are expected to do this once the New York-Moscow service 
has been given a fair test. The U.S. will counter with a request for trans-Siberian 
rights— a route between Moscow and Tokyo. 

Rep. B. F. Sisk's request for congressional action on the aircraft noise problem 
has the aspects of a special interest pleading. “An airplane's sonic boom once defrocked 
my chickens," he said. "I’ve got witnesses.” 

Air Force changed the title of the Strategic Air Command commander’s office at 
Vandenberg AFB, Calif., to commander, Strategic Aerospace Division, Strategic Air 
Command, until it discovered that this formed the acronym SAD-SAC. It quickly 
settled for STRATAD instead. -Washington Staff 
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Soviet Gains Blunt U.S. Bomber Potential 


McNamara bases his downgrading of manned aircraft 
on an assessment of Russian anti-aircraft advances. 

By Larry Booda 

Washington— Positive evidence that Russian advances in anti-aircraft tech- 
nology would make bomber penetration of key Soviet targets ineffective is 
the principal reason for the stubborn attitude of Defense Secretary Robert S. 
McNamara and his advisers favoring the phasing out of manned bombers, 
despite heavy congressional pressure to continue B-52 production. 

Soviet Union has been engaged in a massive air defense effort which in- 
cludes new. longer range radars, infrared detection, ground-to-air missiles 


able to reach to 100.000 ft. and air-to- 

Even allowing for a 3-yr. Russian lag 
behind U. S. in air defense technical 
capabilities, a gap which intelligence 
sources say is rapidly shrinking, a mass 
raid of B-47s and B-52s in the near 
future would result in attrition of 
75 to 90%. according to McNamara's 

Noting that in the past the individ- 
ual services have interpreted intelligence 
information in a manner to support 
their own weapons ideas, McNamara 
recently merged the intelligence opera- 
tions in order to obtain more balanced 
appraisals. A new assessment of Russian 
air defense strength was one of the main 
reasons for the change. 

In comparing capabilities of the U. S. 
with those of the Russians, U. S. foreign 
technology analysts have considered 
these factors: 

• Progress in infrared detection and 
tracking for terminal intercept at ranges 
of more than 30 mi. will permit replace- 
ment of some radar in fighter aircraft 
and ground-to-air-missiles. Cround 
radar, although necessary for long-range 
acquisition, will not have to be as accu- 
rate. thus will be less costly. Infrared 
equipment is several orders of magni- 
tude less complex than radar. 

• Mach 3 bomber such as the B-70. in 
faet any supersonic aircraft, becomes a 
strong generator of electromagnetic radi- 
ation in the 4-11 micron (infrared) 
wavelength range. 

• There is a finite limit to the radar 
inniinmg capabilities of bombers and 
the numbers of radar dccovs, such as 
the Quail, and infrared decoys they can 
earn . Random pulse-frequency diversity 
radar, which the Russians are assessed 
as having or will soon have, is almost 
jam and decoy proof, requiring a large 
mass of equipment to overcome. 

e Russia displayed at least four air-to-air 
missiles at the July Tushino air show. 
One tvpe resembled the infrared homing 
Sidewinder, probablv copied from mis- 
siles recovered bv Chinese Communists 
after they were fired by the Nationalist 
Chinese over the mainland and missed 


air missiles. 

their targets. Another was in the class 
of the radar-guided Sparrow 111 and 
GAR 3 and 4 Falcon. Two others ap- 
pear to he longer range versions, one of 
which has a two-stage configuration, 
placing them in the class of the CAR 9 
and Eagle, with ranges to 40 mi. (AW 
J uly 24. p. 29). 

• Two kinds of surface-to-air missiles in 
the Nike I Iercules class, one the "Chev- 
ron" and the other the longer range, 
higher altitude "Mouse of David." have 
been paraded in Red Square and pic- 
tured in action. They are in mass pro- 
duction. 

• New generation of Soviet fighters, ca- 
pable of steady supersonic Right at 65.- 
000 ft. and zoom capabilities much 
higher than that, is being produced. 
The Russian world altitude record of 
1 1 2.000 ft. set by the delta-wing Sukhoi 
E-66 fighter, is held as the basis for 
assigning a capability of building engines 
for higher altitude operations in the 

In scanning the mass of technical 
literature published in Russian journals. 
U. S. foreign technology personnel hav e 
become acutely aware that the Russians 
arc rapidly approaching the U. S. in 
miniaturization of electronic compo- 
nents. Compact circuitry is an essential 
part of anti-aircraft missiles. 

Soviet Tests Assumed 

Analysts assume that the under- 
ground test explosions announced by 
the Russians have actually been clan- 
destine testing of nuclear weapons with 
vields of less than 100 kilotons. By being 
able to prove weapon designs. Russia is 
assessed the ability to produce low yield 
nuclear warheads for air defense missiles 
in one or two years. The lh S. already 
has this capability. 

An example of Russian air defense 
effort is its protective ring around Mos- 
cow. There is an inner ring of missiles, 
another ring of longer range missiles 
and an outer ring at 40 to 50 mi. of 
fighter airfields. 


The two principal factors considered 
in giving the Russians an increasingly 
effective air defense 2-3 yr. from now 
arc the emergence of infrared guidance 
and the low yield nuclear warhead. The 
Russians are known to be making rapid 
strides in both fields. 

Until recently, the concentration ol 
effort in infrared had been in short- 
range detection based on the exhaust! 
of jet engines. These exhausts radiate 
sufficient energy in the 4-5 micron wave- 
length range that Sidewinder missiles, 
for instance, can enter an engine tail- 
pipe to destroy an aircraft. 

As the result of recent developments 
in the 9-1 1 micron region, however, ef- 
fective equipment has been built to take 
the place of radar in aircraft for acquisi- 
tion of targets up to 32 mi. Radiation 
at these wavelengths penetrates haze 
much further because of the "window" 
in that region. Against high flying air- 
craft. which will be above all but the 
most unusual cloud levels, infrared wall 
have almost an all-weather capability. 
Air-to-air missiles will not be fitted with 
this type of equipment, since they need 
onlv short-range ability because they arc 
guided initially by the launching aircraft. 

Surface-to-air missiles, however, espe- 
cially those that will penetrate to 70.000 
ft., could make use of the longer wave- 
length gear. 

Ideal Infrared Target 

A Mach 3 aircraft, flying at 2.000 
mph.. will operate at such elevated skin 
temperatures that it will "glow" bril- 
liantly in the entire infrared electromag- 
netic Wavelength range. Scientists have 
stated that if they wanted to create an 
ideal target in the air, this is the 
approach they would take. At 2.000 
mph. at 70,000 ft., there will be points 
on an aircraft where temperatures will 
build to 3751’. 

In going to a nuclear warhead for 
antiaircraft missiles, there is a great 
reduction in requirements for accuracy 
in hitting or closely missing a target. 
For instance, nuclear vields of onlv the 
equivalent of 10 tons of TNT or 0.01 
kilotons arc now possible. This yield cre- 
ates a fireball 200 ft. in diameter, but 
the kill radius extends much farther 
than that. The GAR 1 1 Falcon is sucl 
a weapon. The launching aircraft per 
forms an intercept by using pulse-Dop 
pier radar to illuminate the target. Break- 
away is made simple because the rada 
can point 75 deg. away from straight 

The U. S. bombers themselves have 
tended to create an aura of doubt as to 
just how r well they could perform their 
missions. B-47s, which carry no pene- 
tration aids such as Quail or Hound 
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High i 


Large Segmented Solid Rocket Fired 

iss-fraction of 88%. burning time of 80 sec. and thrust of more than 200,000 lb 


characterized United Technology Corp.'s Aug. 5 firing of a tapered, 26.5-ft-loug solid 
propellant motor for the National Aeronautics and Space Administration. Motor, with a 
propellant wch thickness of 26 in., had a base diameter of 86 in. and a narrow-end diameter 
of 76 in. In a minor test objective, the nozzle cone was fitted w-ith two ports, with Freon 
injected through one of them to study secondary injection for thrust vector control (AW 
Mar. 20, p. 55). Since only one valve was available at test time, second port was plugged. 
About 45 sec. through the firing, the plugged port eroded and the cone burned through. 
United Technology and NASA, however, considered the test 98% successful. Center 
section of the three-segment motor, which was assembled on site just before firing, con- 
tained more than 55,O0O lb. of propellant. NASA said this was the largest single piece of 
propellant ever manufactured in the U. S. 


Dog. are sliding fast down the obso- 
lescence curve. Training missions are 
limited because the Air Force dares not 
allow too many nuclear delivery' maneu- 
vers to be performed due to weakening 
of the wing spars, whose fatigue life is 
limited. 

B-47 pilots are limited to 20-25 hr. of 
flight per month, which is considered 
the bare minimum to retain proficiency 
in ordinary flight, not considering the 
complexities of combat missions. 

Defense had planned to reduce the 
number of B-47 wings from 20 to 13 
in Fiscal 1961 and even fewer in 1962. 
Before the Berlin crisis. McNamara 
asked the Joint Chiefs of Staff for an 
opinion on halting this phasedown. 
An Air Force study recommended that 
the phasedown be halted at 1 3 wings. 
There was unanimous approval by the 
Joint Chiefs, and McNamara concurred 
early in June. 

In attempting to change the mission 
profiles for B-52s. difficulties have de- 
veloped. In order to give the B-52 a 
penetration aid which would clear a 
path ahead with nuclear explosions, the 
Hound Dog low supersonic, air-breath- 
ing missile was developed. It was 
planned to carry four or six of these 

’XT; as a further measure to allow 
the B-52 to stay away from Russian 
defenses, the Skvbolt air-launched bal- 
listic missile was designed. It is in early 
stages of development. 

To extend range, large tanks were 
hung on the bomber’s wingtips. In 
the G and H models, a "wet wing." or 
fuel-carrying wing, was installed. 
Parameters Changed 

On top of all this, the mission pa- 
rameters were changed to include low- 
altitude penetration to avoid radar de- 
tection by flying under its coverage. 

Hanging the tanks and missiles on 
an existing wing changed the dynamic 
characteristics, particularlv during full 
gross weight takeoffs and aerial refuel- 
ing. to such an extent that serious fa- 
tigue problems were created in the wing 
spars. Low-altitude missions also flexed 
the wings in greater magnitude and dif- 
ferent Frequencies, compounding the 
problem. 

Working on a crash program as a 
result, the Aeronautical Svstems Divi- 
sion at Wright-Patterson AFB. Ohio, 
in conjunction with Bocing-Wichita, 
is conducting an exhaustive scries of 
tests to determine what wing fixes arc 
needed to overcome the extra stresses. 
Meanwhile, lighter loads must be car- 

As a result of comparison of U. S. 
and Russian technologies combined with 
strategic intelligence inputs. Defense of- 
ficials determined that the B-70 was 
simply "overtaken by events." If that 
aircraft had been pushed as a com- 


plete weapon system from its inception 
5 yr. ago. it could have been operational 
in' late 1962. However, the project was 
subjected to what Air Force officers de- 
scribe as a series of “yo-yo” budget fluc- 
tuations. 

Subsystem designs for the B-70 as a 
complete weapon system arc now 5 yr. 
old. If development of more than just 
the airframe and navigation system were 
ordered, a complete redesign program 
would have to be instituted. 

In agreeing to the building of several 
flight articles. McNamara conceded that 
the state of the art in the supersonic 
flight regime deserved further investiga- 
tion. He also was aware of the realities 
of politics— where a hard core of big 
bomber advocates within the Air Force, 
backed by active supporters outside the 


service, arc trying to force his hand not 
only in the case of the B-70 but also in 
the purchase of additional B-58 and 
B-52 bombers. 

McNamara is expected to wait out 
the current political furor over manned 
bombers, and, if need be. reveal some 
of the technical and intelligence reasons 
for his stand. 

He also is depending on an increase 
in the reliability, accuracy and numbers 
of ballistic missiles. He is depending on 
Atlas as an interim ICBM. with Titan 
and Minuteman beginning to take over 
next year along with increasing numbers 
of submarine-launched Polaris missiles 
deployed at sea. Minuteman and Polaris 
will reach peak strength in 1965 and 
1966, with their force levels remaining 
dominant through 1970. 
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Defense Research Reorganization 
Seen Weakening Aeronautics Role 


Washington— Latest reorganization of 
the Defense Department’s top research 
and development office last week pro- 
duced charges that the new changes 
will weaken the role of supporting re- 
search for weapon systems— particularly 
in the field of aeronautics. 

The change comes at a time when 
Soviet Russia has forcefully displayed 
its continuing interest in aeronautical 
development and a time when Navy 
and other officials arc telling Congress 
the U. S. should greatly increase its 
aeronautical research efforts (sec p. 29). 

The office of the Director of Defense 
Research and Engineering, which is 
playing an increasingly dominant role 
in the research sponsored by Defense 
Department itself and the military sen- 
ices, has undergone a number of organ- 
izational changes since the change of 
administrations last January. 

Basically, however, it has always been 
divided into two main groups of offices 
—those for various types of weapon sys- 
tems (strategic, tactical, etc.) and the 
so-called technical offices for various 
branches of supporting research (elec- 
tronics, aeronautics, etc.). The direc- 
torate also includes the Weapon Sys- 
tems Evaluation Group, the Advanced 


Research Projects Agency and a num- 
ber of special offices. 

The latest change, ordered last week 
by Director Harold Brown, is the first 
since the directorate was created more 
than two years ago that removes some 
supporting research offices from the 
others and lumps them with weapon 
systems offices. 

Dr. Brown's order removed the aero- 
nautics and ordnance research functions 
from the direction of Deputy Director 
for Research Eugene G. Eubini and 
placed them under Deputy Director for 
Weapon Systems Marvin Stem. It also 
placed the office of assistant director for 
ranges and space ground support, which 
had been separate, under Dr. Stern, and 
moved the assistant directorships for 
communications and for special proj- 
ects (intelligence) under Dr. Eubini. 

The order also abolishes the Office of 
Guided Missiles, making its former 
chief, Edwin F. Swcetscr. special assist- 
ant for guided missiles in the office of 
the assistant director for limited war- 

A number of interpretations are be- 
ing put on the latest changes. Some ob- 
servers believe they arc interim steps 
in a long-term plan to organize Dr. 


Brown’s office into the same broad 
functional categories being created for 
handling of the budget and other mat- 
ters, with the two principal areas being 
central war forces and general purpose 
forces. Others believe it is an attempt 
to force out some of the civilian tech- 
nical personnel who have remained with 
the office and its predecessors going 
back to the time of the office of assist- 
ant secretary of defense for research 
and development. If this interpretation 
is correct, the forcing undoubtedly is 
being done for other than budget rea- 
sons. since Dr. Brown’s office employs 
fewer than 100 professionals, not count- 
ing WSEG and ARPA. 

An even more decisive factor, accord- 
ing to qualified observers, is Dr. Fubini's 
lack of interest in the aeronautics and 
ordnance fields and his preference for 
electronics. He was vice president of 
research and systems engineering for 
Airborne Instruments Laboratory Divi- 
sion of Cutlcr-IIammer, Inc., until he 
joined the defense research office last 
March. 

Critics of the changes are most con- 
cerned that two of the most important 
research fields should be placed among 
weapon systems, where they are almost 
certain to suffer in the struggle for 

These observers believe all fields of 
supporting research need a strong cham- 
pion. particularly in defense work, be- 
cause the more immediate pressures 
of development always tend to draw 
attention, money and technical man- 
power away from research. 

Since Dr. Brown’s office is gaining 
increasing control over all the services' 
research efforts, the effects of changes 
in his organization are widely felt. 

First group to feel the impact of the 
changes probably will be the Joint 
Staff of the Joint Chiefs of Staff, which 
has been organizing a research and engi- 
neering group of its own, carefully 
modeling it on Dr. Brown’s office to 
simplify the dav-to-dav relationships be- 
tween counterpart offices. 

In moves unrelated to the shifts of 
research offices, the following appoint- 
ments within Dr. Brown’s office also 
were made last week: 

• Dr. Clifford C. Furnas, chancellor of 
the University of Buffalo and assistant 
secretary' of defense for research and 
development from December, 1933 to 
February, 1957. was named chairman 
of the Defense Science Board through 
December. 1962 and at-large member 
of the board through December, 196-1. 
Dr. Frederick Seitz, chief of the Uni- 
versity of Illinois physics department, 
became vice chairman of the board. 

• Fred A. Payne, Jr., manager of ad- 
vanced systems planning for North 
American Aviation, was named assist- 
ant director of defense research and 
engineering for strategic weapons. 


Unmanned Lunar Program to Be Accelerated 

Pasadena, Calif.— National Aeronautics and Space Administration's unmanned lunar 
exploration program will be accelerated in support of President Kennedy's stepped-up 
man-on-thc-moon program, a top NASA official said here last week at an international 
svinposium on space age astronomy. 

Abraham Hyatt, director, program planning and evaluation for NASA in Washing- 
ton. said both the hard-landed Ranger and soft-landed Surveyor programs will be 
accelerated. Tire Surveyor program, he told Aviation Week, will have additional 
vehicles added to the seven presently projected for the program which aims at soft- 
landing seven instrument-loaded vehicles on the moon between 1963-1966. 

While there had been considerable industry speculation that these and other 
changes would be made in the unmanned lunar exploration program, and Jet Pro- 
pulsion Laboratory officials previously conceded discussions about possible alterations 
in the program were being held, this was first public acknowledgement that eliangcs 
will be made. 

Hyatt also indicated that the lunar orbitcr (AW Oct. 17. p. 27. Mar. 6. p. 32). 
sometimes referred to as the Surveyor orbitcr. which would map the front and back 
sides of the moon sometime during the Surveyor series, will be funded. Previously, 
the status of the orbitcr was shrouded in doubt as funds were not made available for 
it in the current fiscal budget. Hyatt said the money would not be needed before 
the expiration of the current fiscal period. 

Meanwhile, officials here at NASA's Jet Propulsion Laboratory which is managing 
the unmanned lunar program said that as far as they knew no changes have yet been 
made in cither the Ranger or Surveyor program. The Surveyor timetable is 
unchanged, thev indicated. 

They said the possibilities of increasing the scope of the Surveyor program were 
iiwcstigated but original plans remain unchanged. 

Similarly, officials at Aeromitronic Division of Ford Motor Co. and Hughes Air- 
craft, industry contractors for the Ranger capsule and Surveyor vehicles respectively, 
said they had not received svord of any changes in either program. 
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Navy Urges National Air Research Goals 


Washington— Kennedy Administra- 
tion should establish national goals for 
aeronautical research to give this effort 
the urgency and coordination now ex- 
hibited in the space program, James H. 
Wakclin, assistant Navy secretary for 
research and development, has told 
Congress. 

He told the House Science and 
Astronautics Committee in hearings 
which concluded last week that "in 
aeronautics we have not had an outline 
of a whole regime of goals toward 
which we would like to converge and 
to find answers to the science.” Stated 
by the Administration, such goals 
"would help us enormously." he said. 

Wakclin and other Navy officials said 
aeronautical research has suffered be- 
cause of concentration on space projects, 
adding that it is time to put the two 
programs more nearly in balance. But 
their pleas were accompanied by con- 
gressional cuts in the aeronautical re- 
search functions of NASA. 

Congress last week cut appropriations 
for NASA salaries and expenses from the 
requested S226.686.000 to $206,750.- 
000 for Fiscal 1962. This will affect 
NASA's aeronautical research program 
since most of it is done by agency 
employes rather than through contracts 
with industry. NASA had hoped to get 
about S3.6 million more in Fiscal 1962 
for aeronautical research than the $31 
million spent in Fiscal 1961 (AW Aug. 
7. p. 39). Now it is almost certain that 
the research effort will not be enlarged. 

Vice Adm. John T. Hayward, deputy 
chief of naval opcrations-development. 
tolrl the House space committee that 
"a continuing useful aircraft develop- 
ment program has been exceedingly 
difficult to support in this spacc-oriented 
era. Wc have been forced to drastically 
reduce the number of various prototypes 


Aerospace Nova Study 

Washington— Requirements of the 
solid propellant configuration of the 
Nova booster arc to be defined by- Aero- 
space Corp. under a S900.000 letter con- 
tract awarded by the National Aeronau- 
tics and Space Administration. 

Contract is one of the initial results 
of the joint NASA-Defcnsc Dept. Large 
Launch Vehicle Planning Group (AW 
July 31. p. 33) acceleration of the large 
solids program. Dr. Nicholas E. Golovin, 
technical assistant to the NASA associate 
administrator, is the group director. 
Ranking Defense Dept, representative 
and group deputy director is Dr. Law- 
rence L. Kavanati. special assistant for 
space to the Director of Defense Re- 
search and Engineering. 


desired and have concentrated efforts on 
a very few types, such as the A2F and 
the F4II. There exists a real need to 
include prototype aircraft development 
in the research and development cycle 
to a greater extent than before." 

Although declaring “it is quite 
obvious many of our development pro- 
grams have suffered because the Polaris 
system was a number one priority," 
Adm. Hayward said he does not reel 
Polaris was overemphasized. But he said 
it is time for NASA, the military sen- 
ices and industry to expand their aero- 
nautical research. 

Rep. James G. Fulton (R.-Pa.) said 
that the Tushino air show indicated that 
"in a two or three-year period we arc 
going to have an aeronautical gap as 
well as a claimed space gap." Adm. 
Hayward said “there was nothing in 
the Tushino show from a research point 
of view we haven’t done . . . [It] is 
representative of a continued steady- 
development of manned air weapon sys- 
tems. It does not represent any major 
breakthrough or any great advance." 

Rep. Joseph E. Karth (D.-Minn.) 
said money alone would not speed 
aeronautical research. "The services have 
to put a heavier arm on the people who 
are doing the research and development 
work." Karth said. "It is easy to wallow 
around in the research and development 
work for long period of time ... I just 
can't sec these five, six. seven-year lead 
time periods that arc involved.” 

In addition to arguing for more gen- 
eral emphasis on aeronautical research, 
Adm. Hayward discussed these develop- 
ment program factors: 

• Anti-submarine warfare aircraft. He 
said the Navy should accelerate research 
and build prototypes for ASW medium 
patrol aircraft-land, sea and carrier- 
based: logistic “carricr-on-board” air- 
craft: amphibious assault aircraft, and 
heavy logistic helicopters. 

•Engines. Adm. Ilavward said the 
Navy is developing the TF-30. "the first 
U. S jet engine designed initially as a 
turbofan for high economy and high 
thrust," but that "additional develop- 
ment must be accomplished to incorpo- 
rate afterburning and duct-burning in 
this basic engine to provide for Air 
Force missions as well as Navy needs. 
This joint effort should produce a re- 
markable. versatile and economical jet 
engine." He criticized the fact that 
more is not being done to achieve a 
jet engine with a 12 or 14 thrust-weight 
ratio for VTOL aircraft. “Facilities 
such as NASA’s Lewis Laboratory are 
urgently needed for aircraft engine 
effort in this area.” 

He said more effort also is needed 
to develop ramjets, combination ram- 


jet/turbojets and hypersonic ramjets 
for high-altitude, high-speed recon- 
naissance aircraft. "Engine develop- 
ment must lead airframe development 
bv about two years." Adm. Hayward 
said, “to ensure a successful aircraft." 
He said before Fiscal 1958, an average 
$5 million a year was spent on applied 
engine research, but this amount has 
been diminishing each year since. Navy 
is seeking $4.3 million for engine re- 
search in Fiscal 1962. Adm. Hayward 
said “for a balanced engine program,” 
$5 million annually for applied research 
is “a very reasonable amount." 

• Airframes. "New problems in fatigue 
life under repeated loads must be 
solved for current as well as future jet 
aircraft." Adm. Hayward said. "Flutter 
of structural panels resulting from the 
interaction of structural stiffness, weight 
and air forces present a critical problem 
that can be solved only by a systematic 
major research program involving wind 
tunnel models," 

• Helicopters. lie said an extension is 
“urgently needed" in the flight test 
work on all-weather helicopter opera- 
tions. He added that "a major problem” 
in helicopter performance is caused by 
rotor interference effects that increase 
drag and reduce lift. 

“To achieve higher speed," Adm. 
Hayward said, “investigations must be 
made of the rotor-hub-pylon-fuselagc 
interference complex. To be able to 
design confidently future helicopters, 
the engineer must have reliable aero- 
dynamic test data on lifting rotors at 
various forward speeds and fundamental 
information on loads the advanced heli- 
copter will be subjected to." 


Radiation Test Models 

Albuquerque— Air Force Special Weap- 
ons Center will use three life-size plastic 
human models for biological studies in 
space radiation. USAF researchers vvant 
to fly the models eventually in satellites. 

physiological tests, including accclcra- 
ations of 10-25g and temperatures of 40- 
HOF. to determine whether the models 
can stand space flight stresses and to cali- 
brate instruments. 

The models are made of an adiprenc- 

position similar to human tissue, cover- 
ing a skeletal frame. They are 5 ft., 9 in. 
tall and weigh 162 lb., the anthropo- 
metric mean of Air Force flying person- 
nel. Thev have dosimeters m each arm 
and leg and in the skull, chest and ab- 
dominal areas. Hie models will be deliv- 
ered by Alderson Research Laboratories. 
Inc. under a S35.000 contract. 
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$ 1 6 . 6 -Billion Defense Budget Approved 


By George C. Wilson 


Washington— Congress completed ac- 
tion last week on the Fiscal 1962 de- 
fense budget by appropriating S46.6 
billion, a record peacetime total which 
included almost everything President 
Kennedy requested in' his Berlin mes- 
sage as well as extra money for current 
long-range bombers and the B-70. 

The only major cut was approximately 
S350 million in procurement funds re- 
sulting from House insistence that a 
2% across-the-board reduction is needed 
to improve Pentagon buying practices. 

The budget bill that went to the 
White House represents a significant 
shift away from the long-standing policy 
of relying primarily on U. S, nuclear 
weapons rather than conventional forces 
(AW Aug 7, p. 28). Leaders in Con- 
gress see a "balanced program” of 
nuclear and conventional strength in 
the bill. 

Although the defense measure re- 
ceived the overwhelming approval of 
both the House and Senate, last minute 
fights broke out over how much money 
to appropriate for long-range bombers 
and civil defense. 

President Kennedy, in his March re- 
view of former President Eisenhower’s 
defense budget, requested no money for 
continuing production of the B-52 and 
B-58 and recommended that the S3 58 
million President Eisenhower asked for 
B-70 development be reduced to $220 
million. 

The House voted to appropriate 
S448.8 million for long-range bombers 
with the expressed hope the Defense 
Department would spend most of the 
extra money to accelerate the B-70 pro- 


gram. The Senate appropriations com- 
mittee voted to eannark the S44S.8 mil- 
lion for the B-70 alone and to appro- 
priate another $525 million for the B-52 
or B-5S. leaving it to the Defense De- 
partment to choose the airplane. 

The bill went to the Senate floor 
Aug. 3. and Sen. William Proxinire 
(D.-Wis.) moved to strike the S525 mil- 
lion from the budget on the grounds 
that Defense Secretary Robert S. Mc- 
Namara did not want the bomber 
money now and could ask for it later 
without interrupting production. Sen- 
Proxmire’s amendment failed on a 4-87 
vote, with only Sens. Prescott Bush 
(R.-Conn.). Thruston Morton (R.-Ky.) 
and Allen J. Ellender (D.-La.) support- 
t. 

e bomber controversy broke out 
again in the House-Senate conference 
last week on the defense bill. The con- 
ferees voted to earmark S400 million for 
B-70 development and to subject the 
S525 million to the 27?. procurement 
cut originally voted by the House, re- 
sulting in a final appropriation of S 51 4.5 
million for the B-52 or B-58. There is 
still no indication the Kennedy Admin- 
istration will spend the bomber 
money. 

The House had passed its defense bill 
before President Kennedy requested 
S207.6 million for civil defense. The 
Senate voted for the full amount, but 
the House conferees refused to go along 
and took the issue to the House floor 
where the S207.6 million was voted. 

Another issue concerned how much 
to appropriate for utility transports. 
The House denied the Air Force re- 
quest for S19.1 million to buy 10 Lock- 
heed C-140 JetStars after the House 


appropriations committee said it was 
"ridiculous" for the Air Force and Navy 
to make separate studies of aircraft for 
the same purpose. 

The Senate restored the S19.1 mil- 
lion after Air Force and Navy officials 
promised to work out joint requirements 
for the aircraft. The conferees voted 
to appropriate $10 million for utility 
transports, giving the Defense Depart- 
ment authority to choose the type. The 
Navy has been considering the Fair- 
child F-27 and Grumman Gulfstream 
for its utility transport. 

For the Air Force Dyna-Soar pro- 
gram, the final bill earmarks $185.8 mil- 
lion from Air Force's $2.4 billion re- 
search and development fund. The Ken- 
nedy budget called for S100 million. 

The conferees debated language re- 
garding advertising by defense contrac- 
tors before adopting the recommenda- 
tions of the Defense Department. The 
House had passed a blanket prohibition 
while the Senate bill said a contractor 
could charge the government for adver- 
tisements to recruit personnel, procure 
scarce items, dispose of scrap and sur- 
plus materials, procure subcontractors 
and prepare exhibits. The Senate version 
prevailed after the conferees eliminated 
the exceptions for procurement of sub- 
contractors and preparation of exhibits. 

The Senate bill authorized the De- 
fense Department to transfer up to 3% 
of the money in one account to another 
without prior approval of Congress. The 
compromise provides for a transfer fund 
of $200 million rather than the per- 
centage authority. 

Tlie other major provisions of the 
defense appropriation bill remained as 
they were passed by the Senate. 
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VOSTOK II orbital path is traced in polar projection 


Vostok Scores Bioastronautics Triumph 


Washington— Soviet Russia scored an- 
other major achievement in bioastro- 
nautics last week by successfully expos- 
ing its second cosmonaut to more than 
25 hr. of weightlessness in a flight of 
175 orbits around the earth. The flight 
was almost identical to the first re- 
covery of animals and plants from orbit 
after a day's flight in Sputnik V last 
Aug. 19. 

Soviet Air Force Maj. Ghennan 
Stepanovich Titov— who was backup 
pilot for Maj. Yuri Gagarin's orbital 
flight last April (AW Apr. 17, p. 26)- 


ate three meals, slept about 75 hr. at 
one stretch, exercised, worked and con- 
trolled the Vostok II between the time 
it was launched at 9 a.m. Moscow time 
on Aug. 6 and the time it landed 25 
hr. IS min. later. Russian sources said. 

Major purposes of the flight clearly 
were what Russia claimed they were in 
its initial announcement 40 min. after 
launching— a study of the effects on a 
human of prolonged orbital flight and 
re-entry and the effects of weightlessness 
on his ability to work. 

But the Soviets stressed a different 


factor— controllability of the spacecraft- 
in most of the statements that followed 
the 26-yr.-old major's successful land- 
ing. Russia has shown extreme sen- 
sitivity to the U. S. claim that although 
Maj. Gagarin was the first human to fly 
in space. U. S. Navy Cdr. Alan Shepard 
became the first to control a spacecraft 
on his suborbital Mercury flight May 5. 

"Again Soviet science and technology 
scored a first- the first controllable 
spaceship.” Prof. Boris Klosovskiy. corre- 
sponding member of the Soviet Acad- 
emy of Medical Sciences, told the Rus- 
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100-Megaton Bomb 

Washington— Russian scientists have 
proposed building a 100-megaton yield 
bomb and Russian rocketeers have said 
such a bomb could be launched, Soviet 
Premier Nikita Khrushchev said last 
week. 

Khrushchev said lie had told U. S. 
disarmament adviser John McCloy and 
Italian Premier Ainintorc Fanfani this 
proposal exemplifies how there is no end 

"but if war is unleashed wc arc ready to 
muster all our means and resources 
against the aggressor." 

Khrushchev said his reply when the 
100-megaton bomb was proposed was: 
“Fools, what arc vou doing? Is this vour 
version of the futiirc?” 


sian state-controlled news agency Tass. 

“The genuine triumph of the Soviet 
scientists and engineers consists in that 
they have created a spaceship controlled 
by a man," Prof. Nikolai Barabashov, 
Soviet astronomer, told the Soviet news 
agency. 

Maj. Titov himself told a welcoming 
crowd in Moscow two days after his 
flight ended that his landing at an ex- 
act, prearranged spot proved that cos- 
monauts now could “land spaceship- 
satellites at any place on earth." 

Vostok II apparently was launched 
and recovered from the same sites that 
Vostok I was. Maj. Titov told Russian 
newsmen after he landed that he con- 
trolled his craft for an hour soon after 
launching and controlled it again eight 
hours later. 

“My spaceship was a very smart ma- 
chine and it was very easy to guide," 
he said. “I could turn it any way I 
wished, I could steer it in any direction 
needed and I could land it wherever I 
wanted. When I took over manual con- 
trol of the ship, I felt like a real pilot.” 
Khrushchev's Humor 

Soviet Premier Nikita Khrushchev, 
who elevated Maj. Titos 1 from candi- 
date to full member of the Communist 
Party for his feat, used the flight to 
continue belittling U. S. space efforts 
and to introduce another military 
angle besides controllability of space- 
craft— possible orbiting of nuclear 
weapons. 

"The Americans do not launch," 
Khrushchev said at a banquet at the 
Kremlin. “Their men only jump 
upward and fall into the ocean. Any- 
way, we are glad that they did not 
drown.” 

The premier told the Moscow wel- 
coming rally that the flight reflected 
the might of Soviet science and in- 
dustry and his country's desire for 
peace and friendship. 


"Vostok II did not carry atom bombs 
or other armaments for killing— but 
peaceful instruments,” Khrushchev 
said. He said Russia has the strength 
to "crush the aggressors" if its enemies 
unleash a new war. The flight also 
provided a backdrop for Khrushchev’s 
speech Aug. 7 in reply to President 
Kennedy’s recent speech expressing 
U. S. determination to maintain a 
free West Berlin. 

Vostok II weighed 10,408 lb„ al- 
most the same as all the inhabited 
Soviet satellites launched since May, 
1960. Its orbit was inclined 64 deg. 
56 min. to the equator. Orbital period 
was 88.6 min. Perigee was 110.36 mi. 
and apogee was variously reported as 
159.34 mi. and 157.48" mi. Trans- 
mitters used 1 5.765 and 20.006 me., 
and a beacon operated on 19.995 me. 
A frequency modulated transmitter 
with a frequency deviation of ±30 kc. 
operated on 143.625 me. 

Observed From Earth 

The capsule carried biological sam- 
ples, had three portholes and unspe- 
cified optical instruments for observa- 
tions, and appeared as a star of first 
magnitude brightness to observers on 

Maj. Titov was observed by tele- 
vision, and physiological functions were 
both telemetered and taped for fast 
playback to earth when the capsule 
was over Soviet territory. During the 
second orbit, Soviet announcements 
said, his pulse was 88 beats per min- 
ute and his respiration rate 15 to 18 

On the night of Aug. 6, while Maj. 
Titov was asleep, his pulse rate was 
a "normal” 58 beats per minute. An 
announcement on the 11th orbit gave 
his rate as the same 58 beats, appar- 
ently while he was awake. Other an- 
nouncements based on telemetry read- 
ings during the flight gave pulse rate 
as 80-100 per minute and respiration 
as 20-28 per minute, and said “the 
electrocardiograms do not to any ex- 
tent differ from the initial ones recorded 
on the ground." 

Cabin temperature ranged between 
20-22C, pressure was 1 .05 atmospheres, 
relative humidity ranged from 70 to 
75%, oxygen content was 24.33% 
and carbon dioxide 0.4%. 

Maj. Titov ate a three-course lunch, 
a supper and "a solid lunch” the next 
day, the reports said. He saw the moon 
twice and told Russian newsmen it 
looked just as it does from earth. He 
moved from light to shadow to light 
about 17 times as he circled the earth. 

As the cosmonaut crossed countries 
and continents, he broadcast greetings 
to their people. He said his ship “had 
excellent stability and was very sensi- 
tive." He slept well without dreaming, 
needed only an hour and a half of sleep 


after landing and found that every- 
thing is done smoothly in space— there 
are no sharp movements. But he found 
that he became homesick during the 
flight. 

"There is nothing more splendid in 
the world than mother earth," he said. 
“On earth one can stand, work and 
breathe. I knew there was something 
in the nature of homesickness called 
nostalgia, but I found there is also a 
homesickness for the earth." 

Maj. Titov said he noted that some 
radio broadcasts he listened to on the 
Sunday that he flew were "talking about 
saints. It's too bad 1 didn’t have the 
proper transmitter— I would have told 
them what is going on in the licav- 

The Major, who was a captain before 
his flight, entered preliminary flight 
training in 1953 and studied at the 
Stalingrad living school from 1953 to 
1957- 

Maj. Titov is a year younger than 
Cosmonaut Gagarin, who was promoted 
from senior lieutenant to major on the 
morning of his flight by Minister of 
Defense Marshal Malinovskiy. 

Next step in Soviet space flight, ac- 
cording to Prof. G. I. Pokrovskiy, is "to 
study the possibilities of prolonged life 
and creative work of man in space.” 
He said Maj. Titov's flight is part of a 
systematic study, and said the flight will 
put an end to "the protracted discussion 
of whether the presence of man is 
essential in a spaceship. 

"There is only one answer now,” 
Pokrovskiy said. "A man must be in 
the cabin of a spaceship, for he can not 
only observe and be himself the object 
of the scientists’ observations, but can 
actively control the flight of the spacc- 


U.S. -Soviet Bilateral 

air transport pact providing for reciprocal 
service between New York and Moscow. 

signed this week! ' 

Late last week, only a few technical de- 
tails. none of winch threatened to bar a 

Formal pact will be signed by the U. S. 
and Soviet governments. A second agree- 
incut, covering matters pertaining to 
traffic and tariffs, will be signed bv Pan 
American World Airways. U.S. carrier 
authorized to operate the service, and 

Service on the route probably will be- 
gin next spring. However, one possible 
threat to Russian operation of the route 
remains. The Scandinavian countries are 
refusing Aeroflot transit rights or rights to 
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Satellite Competition Potential Disputed 


By Katherine Johnson 

Washington— All aerospace manufac- 
turers of all countries— including the 
Soviet Union— will be on an equal basis 
to compete for hardware and operational 
contracts for a communications satellite 
system under President Kennedy's blue- 
print for a single global system, James 
E. Dingman, vice president and chief 
engineer of American Telephone and 
Telegraph Co., told the Senate Small 
Business Subcommittee on Monopoly. 

Ten U. S. international communica- 
tions common carriers are now meeting 
to recommend an organization imple- 
menting the President’s plan for private 
ownership and operation of the U.S. 
segment of the global system (AW 
July 31, p. 25). Federal tommunica- 
tions Commission has set an Oct. 31 
deadline for submission of their recom- 
mendation. 

Sen. Russell Long (D.-La.), chairman 
of the subcommittee, expressed appre- 
hension throughout the hearings that 
AT&T and other major common car- 
riers owning the satellite system— Inter- 
national Telephone and Telegraph Co. 
and Radio Corp. of America— would 
favor their own manufacturing subsidi- 
aries in procurement. 

Dingman insisted that this would be 
impossible under the policies of bona 
fide competition stated by FCC and 
Justice Department, and he added: 

“We want the best brains of the 
world— not just the U.S.— to contribute 
to the system. Foreign countries are 
going to have a lot to say on the tech- 
nical specifications and procurcmcnt- 
and it is going to be on the basis of the 

Congressional Criticism 

In a speech on the House floor. Rep. 
James Roosevelt (D.-Calif.) said that 
if AT&T— “whose assets of S23 billion 
are greater than those of Standard Oil 
of New Jersey, General Motors, and 
United States Steel combined’’-is given 
a prime position in the satellite system 
“it can be expected to do as it has done 
in the past— namely, purchase virtually 
every piece of equipment from its 
wholly owned supplier. Western Elec- 
tric, and conduct its research in the 
Bell Laboratories. . . .” Rep. William 
Fitts Ryan (D.-N.Y.) introduced legis- 
lation requiring government ownership 
of the communications satellite system 
for at least two years. 

Dingman reported that if ownership 
is allocated among the 10 carriers on 
the basis of present services, AT&T 
will own 80% of a U.S. system and 
somewhat less than 50% of a global 
system. 

IT&T and RCA— the other two 


major participants on the ownership 
committee established by FCC— are pre- 
ponderantly manufacturing concerns 
and have been active in space satellite 
communications research and develop- 
ment. Of IT&T's S800-m illion total 
annual gross income, only about S40 
million— or 5%— is from common car- 
ricr activities, according to Dr. Henri 
Busignics, IT&T vice president and 
general technical director. 

lie pointed out that IT&T has al- 
readv built an experimental station for 
moon relay and other satellite relay tests 
at its laboratories at Nutley, N. J.. and 
plans to build a similar station in South 
America for the Relay satellite project 
which can later be expanded to serve 
as a world communication terminal. 
IT&T also has completed the initial 
hardware design for a repeater type com- 
munications satellite. 

Dr. Elmer W. Engstrom, senior ex- 
ecutive vice president of RCA, reported 
that only $32 million of RCA’s $1.5- 
billion annual income is from common 
carrier activities. RCA provided equip- 
ment for Project Score, the first satellite 
relay of voice transmission, developed 


the Tiros television weather satellites, 
and is the prime contractor on Project 
Relay, which will be the first experi- 
mental active multi-channel communi- 
cations satellite. 

Courtlandt S. Gross, president of 
Lockheed Aircraft Corp., told the sub- 
committee that "it is extremely difficult 
to envision free competition in the 
hardware market for the system where 
the owners of the system arc themselves 
both operators and manufacturers. 

“We are not primarily interested in 
an ownership share. . . . We are in- 
terested ... in providing satellite-system 
planning, design, engineering, and 
operational services, . . .’’ 

Gross stressed the need for speed in 
moving forward with the space com- 
munications program. If the inter- 
national carriers do not compose their 
differences and come forth with con- 
crete proposals “in the very near fu- 
ture.” he declared, “then the other 
private interests who have indicated a 
willingness and readiness to undertake 
the establishment of the system should 
be given the opportunity to do so.” 

From the propaganda and prestige 
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viewpoint. United States Information 
Agency urged "the fastest possible" 
global system— whether it is owned and 
operated "bv one. two, or numerous 

tIi'c controversy in the common car- 
rier industry over the merits of a low 
random orbit system versus a high-alti- 
tude synchronous orbit system was 
highlighted at the Long subcommittee 
hearings. 

AT&T favors an initial system of 25 
to 50 satellites in orbit at an altitudc 
of about 7.000 mi. This would give 
U. S.-Europe coverage, and at times, 
links with other points. According to 
AT&T, such a system could be opera- 
tional within three to four years. 
AT&T's main objection to the Advent 
concept of three satellites in synchron- 
ous orbit at a 22,500-mi. altitude is 
that time lag and echo in voice transmis- 
sion makes conversation awkward. 
AT&T wants the synchronous orbit ap- 
proach developed for possible introduc- 
tion in the operational system at a later 
date as traffic develops. 

IT&T, RCA. and Ceneral Telephone 
& Electronics Corp.— which is still fight- 
ing vigorously but unsuccessfully for 
membership on the ownership com- 
mittee appointed by ECC— favor the 
Advent concept. They pointed out that 
the random orbit system would not 
meet the President's requirement for 
global coverage, while one Advent type 
satellite would cover 91 % of the globe, 
and three would give complete global 
coverage around-the-clock. 

Dr. Herbert Trotter, president of 
General Telephone & Electronics 
Laboratories, a fullv-owncd subsidiary 
of GT&E. reported that his linn has 
developed an echo suppressor that 
solves the echo-time delay problem. The 
company has an Army Signal Corps con- 
tract to manufacture the suppressor for 
use on Advent. GT&E's subsidiary. 
Sylvania Electric Products, is building 
the ground antenna svstem for Advent. 

IT&T's Busignics favored one 
Advent type satellite with a few hun- 
dred channels at the outset, doubling 
present capacity, later a three satellite 
system with 1,000 channels, and ulti- 
mately a television channel. lie esti- 
mated that the first satellites would 
have a lifetime of “a few weeks." but 
anticipated that it would be possible 
eventually to extend this to a 20-vear 
life span. 

GT&E's Trotter challenged the con- 
tention of proponents of the random 
system that it can be accomplished 
earlier. Commenting that the mini- 
mum random system would involve 
48 satellites "all of which must be 
manufactured, tested and launched with 
appropriate provisions for failures." he 

“Schedules prepared by experts in 
space technology indicate that the 


launching time advantage for a station- 
ary satellite system by reason of the 
lesser number of satellites would per- 
mit a minimum of 11 more months' 
research and development time on the 
stationary orbit satellite than on the 
random orbit satellite with the same 
in-service date for cither system.” 

House Committee on Science and 
Astronautics has reported that although 
there has been “a significant lack of 
official comment by Soviet officials," 
U. S. scientists who have talked with 
Russian space experts state that they 
arc keenly interested in space communi- 
cations and are concentrating on the 
synchronous Advent type satellite. 


credit us before the world as a leader 
in space communications if Russia 
establishes a stationary satellite system,” 
Trotter told the Long subcommittee. 
“If the U. S. went ahead with a low 
random orbit system it would be pos- 
sible for Russia to hold back until we 
were deeply committed to this system 
and had launched perhaps two-thirds 
of the satellites and then with three 
satellites the Russians could establish 
a truly worldwide system before our 
limited system was even in operation." 

A “limited" random system in which 
10 points were given the ability to 
communicate directly with each other 
would require 400 satellites in orbit. 


McNamara Preparing 5-Year Plan 
F or Strategic W eapon Procurement 


Washington — Defense Secretary 
Robert S. McNamara told the Senate 
Subcommittee on National Policy Ma- 
chinery last week that lie will submit 
to the President “very soon" a five-year 
program for procurement of strategic 
weapons— weapons for “central war 
offensive forces." 

The final proposals of Air Force, 
Navy and Army were presented to 
McNamara and Defense Deputy Secre- 
tary Roswell Gilpatrie at a 2t-hr. ses- 
sion on Aug. 4. 

Separately prepared proposals by Air 
Force and Navy were submitted to Mc- 
Namara July 5. Aviation Week re- 
ported (July 24, p. 54) that these pro- 
posals included recommendations for a 

total 5.910 intercontinental ballistic 
missiles ready for firing bv 1967; 2.500 
fixed Minuteman. 415 mobile Minute- 
man, 275 Titan, and 720 Polaris mis- 
siles. 

The program proposed by USAF 
was subsequently studied by Navy, and 
vice versa, and both programs were 
studied by Annv. 

The final presentation by USAF and 
Navy included an evaluation of the pro- 
posed program of the other service, and 
an evaluation of both programs by the 
Anny, McNamara said. The presenta- 
tions were made by the secretary and 
chief of staff of each service. 

In making his recommendation to 
the President. McNamara told flic sub- 
committee he would point out alterna- 
tives and note the objections to it by 
individual services. 

In addition to ICBMs. the 5-yr. pro- 
curement program for central war offen- 
sive forces will include strategic bomb- 
ers. tankers, air-to-ground missiles, and 
intennediate-range missiles. 

Subcommittee, headed bv Sen. Henry' 
Jackson (D.-Wash.). also heard McNa- 
mara testify that: 


• Standardization of space launch ve- 
hicles is a "must." He said there should 
be one vehicle, or one combination of 
vehicles, for each payload category for 
use by either Defense or NASA. 

• Role and importance of the Joint 
Staff of the Joint Chiefs of Staff will 
steadily increase during his adminis- 
tration, McNamara reported. ' 'The 
Joint Staff, being composed of ex- 
perienced officers from all military serv- 
ices, has the potential of becoming a 
most valuable asset to the Department 
of Defense as a whole," lie commented. 

• Recently-established Defense Intelli- 
gence Agency (AW' July I", p. 5<h. 
will achieve "unity of effort" and "a 
more efficient allocation of intelligence 
resources, more effective manage- 
ment. . . and elimination of duplicating 
intelligence facilities, organization, and 


• The functional budget is a "substi- 
tute" for a reorganization of the military 
establishment along functional lines— 
and not a first step in this direction. 
In previous testimony to the subcom- 
mittee, W. J. McNeil, fonner assistant 
secretary of defense-comptroller, said 
that defense reorganization would in- 
evitably follow the new budget pattern 
—involving central war offensive forces, 
central war defensive forces, general 
purpose forces, sealift-airlift forces, etc. 
McNamara said the budget structure 
will have “no influence whatever on the 
organization structure." that by perfect- 
ing procurement according to require- 
ments it will lessen demands for a 
reorganization, and “in a very real sense 
is a substitute for it." 

• Establishment of one Defense agency- 
on disposal of obsolete and surplus 
property is under active consideration. 
McNamara noted that an average of 
less than five cents on the dollar is now 
being realized on surplus sales. 
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CLEARED TO LAND, WEATHER OR NOT 


Today’s increasing air traffic demands faster and safer 
all-weather operation at every airport. 

Bell brings this goal one important step closer with its 
All-Weather Automatic Landing System (ALS) which 
can fly two airplanes to touchdown every minute, even 
when visibility is absolutely zero. 

The Bell ALS takes over when the pilot brings his plane 
through the electronic “window in the sky” and guides 
it to a safe and sure landing. 

The system has been flight-proved in more than 4,000 
landings with all types of aircraft — small private planes 
as well as airliners from the DC-3 and DC-7 to the huge 
Boeing 707 jet. It now is being evaluated at FAA’s Na- 




tional Aviation Experimental Center, Atlantic City, N. J. 
Unlike other automatic landing systems, the Bell ALS 
is ground-based so a ground observer monitors every 
approach and landing. It can operate either fully auto- 
matically or under pilot control. 

Military versions of the ALS have been ordered by the 
Air Force. The Navy has selected it for installation 
aboard the nuclear-powered aircraft carrier USS Enter- 
prise as well as for its other large carriers. 

The Bell ALS is but one among many contributions 
which Bell Aerosystems Company is making to the scien- 
tific progress and defensive strength of the free world. 
We invite qualified engineers and scientists to inquire 
about sharing our challenging and rewarding future. 


BELL AEROSYSTEMS company 
BUFFALO 5. N.Y. 
DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 


FOR A SOFT LANDING ON THE MOON . . . 

TRIGGERED BY A BENDIX-PACIFIC RADAR ALTIMETER, retro-rockets can now take the "rough landing" 
out of satellite moon shots . . . provide automatically controlled decelleration. Capable of sensing the approach to the 
moon over 100 miles away, this pulse radar altimeter can actuate the controls which provide "feathered" landings, 
protecting vital payloads . . . and eventually human life. 

Highly accurate— irrespective of the speed of the vehicle in which it is installed — the Bendix-Pacific Radar 
Altimeter represents a dramatic breakthrough in space technology. Such pace-setting achievements have become 
synonymous with Bendix-Pacific. For information on how Bendix-Pacific’s creative engineering skills can be put to 
work for you, write : Department 806. 



36 


Further 990 Write-offs Foreseen 

to bc^an obstacle to' the Convair 990 turbofan-powered transport meeting its 
500.000 for the first halt of 1961. 

A program is under way to reduce the base drag of the nacelle area, which is built 
bv General Electric to a Convair design. The problem was not detected until a fully 
instrumented aircraft began intensive flight tests a few weeks ago. 

Modifications to the oiitboard nacelle pylons because of a pod oscillation problem 
(AW May 22, p. 39). which figured heavily in the first-half write-off. ore not involved 
in the drag problem. Some study is being given to the effect of the addition of 
leading edge high lift devices, but no conclusions have yet been reached. 

As a result of the S116.5-mfflion charge which amounted to $55,920,000 after taxes. 
General Dynamics Corp. reported a $32,920,000 deficit for the period. Lost year the 
company reported $12,095,151 in profits for the first half on sales of $979 million. 
Sales for the 1961 first half totaled $1,010,887,737. 

General Dynamics directors established an executive committee at their last meeting 
headed by Henry Crown, chairman of the corporation’s Material Service Division. 
The committee will concentrate on problems of the jet transport. 


Three Firms Added 
To Apollo Bid Request 

Washington — National Aeronautics 
and Space Administration has added 
Aerojet-General Corp., Radio Corp. of 
America and Space Technology Labora- 
tories to the list of companies invited 
to bid on Apollo and has selected Massa- 
chusetts Institute of Technology In- 
strumentation Laboratory to develop 
the prototype guidance and navigation 
system for the manned space vehicle. 

NASA will hold a second bidders con- 
ference at Space Task Group head- 
quarters, Langley Field, Va., Aug. 14-15 
to acquaint the three new companies, 
who submitted unsolicited requests to 
bid, with Apollo's background and 
progress. At the same time, NASA will 
present to the new bidders and the 12 
originally invited to bid (AW Aug. 7, 
p. 29) more details on the recently- 
issued specifications for the crew and 
propulsion modules. 

Under an estimated S4-million con- 
tract, MIT— which has been working on 
a design study for the past seven months 
—will design and build the first several 
guidance and navigation systems, plus 
ground support and checkout equip- 
ment. Quantity production will be con- 
tracted to industry' later. 

With a laboratory module for ex- 
tended earth-orbit missions and an ad- 
ditional propulsion module for manned 
lunar landing missions— both of which 
would be mounted below the combined 
mission-command module— the Apollo 
spacecraft will apparently resemble 
NASA's own design study (AW June 5. 
p. 26-27 and Julv 31, p. 29). The three- 
man crew will function entirely within 
the mission-command compartment and 
will remotely operate all equipment 
aboard the other modules, including a 
service module for the maintenance of 


the terminal propulsion unit and some 
power systems. 

Liquid hydrogen/liquid oxygen en- 
gines are specified for the lunar propul- 
sion module, but the type of temiinal 
engines are to be suggested by the 
bidder. NASA also has specified vernier 
engines, burning hypergolic fuels, for 


All propulsion systems arc to be con- 
trolled by the crew within the mission- 
command module. 

Other NASA specifications include: 

• Launch vehicle reliability' of 0.95. 

• Descent rate of 30 fps. from an alti- 
tude of 5,000 ft. down, apparently to 
be achieved by conventional parachutes. 

• Life support for the three-man crew 
for a post-landing period of 72 hr., 
either on land or in water. 

The Apollo control center will be 
located at the launch site and will use 
both the Mercury tracking network and 
whatever other equipment is available 
at the time of launch— now tentatively 
scheduled for January, 1967. 


News Digest 


Italy is claiming a world's altitude 
record of 49,970 ft. for aircraft with a 
gross weight less than 6,615 lb. The 
mark is claimed for an Aeronautica 
Macchi MB 326 jet trainer, powered by 
a Bristol-Siddelev ASV.ll turbojet de- 
veloping 2,460-lb.-thrust. Pilot was 
Guido Carestiato, who made the flight 
Aug. 4. Present official record is held 
by Russian Yak-32 trainer powered by a 
l,764-lb.-thrust engine, flown to 46,863 
ft. last Feb. 22 by Valentine Mouk- 

Erik Jonsson, board chairman of 
Texas Instruments, Inc., and a principal 
shareholder of Braniff International 


Airways, has been named to the board 
of the carrier. Jonsson was a partici- 
pant in the purchase by four top Texas 
Instruments executives of Sen. Wil- 
liam A. Blakley’s controlling interest 
in the airline (AW May 29, p. 34). 
Milton McGreevv, Kansas City, Mo., 
has resigned from Braniffs board. 

S-3 energetic particle satellite (AW 
Apr. 17, p. 34) is scheduled to be 
launched this week by the National 
Aeronautics and Space Administration 
aboard a three-stage Thor Delta launch 
vehicle. Orbit will be highly eccentric, 
with a perigee of about 170 mi. and an 
apogee of about 50,000 mi. 

Martin-Marietta Corp. has been 
chosen as the name of the company 
which would result from the proposed 
merger of the Martin Co. and Ameri- 
can-Marietta Co. Stockholders of both 
finns will vote on the proposal Oct. 9. 
George M. Bunker, Martin chairman, 
would be president and chief executive 
officer, and Grover M. Hermann, 
American-Marietta chairman, would be 
chairman of Martin-Marietta. 

Thomas F. Dixon, former vice presi- 
dent for research and engineering at 
Rockctdyne Division of North American 
Aviation, Inc., will replace USAF Maj. 
Gen. Don R. Ostrander as director of 
the Office of Launch Vehicle Programs 
at the National Aeronautics and Space 
Administration on Sept. 18. Gen. Os- 
trander will become the vice commander 
of Air Force Ballistic Systems Division 
on Sept. 1. 

House rules committee last week de- 
cided to ask the House commerce com- 
mittee to conduct a study on reducing 
aircraft noise, while the Federal Avia- 
tion Agency and National Aeronautics 
and Space Administration announced 
they jointly had signed a SI 00,000 noise 
study contract with Bolt, Beranek and 

First Air Force-General Dynamics/ 
Astronautics Atlas-F series missile, de- 
signed for silo operation, successfully 
flew 5,000 mi. down the Atlantic Mis- 
sile Range on Aug. 8. Atlas-F, which 
will carry a full load of RP-1 fuel at all 
times and will be loaded with liquid 
oxygen just prior to launch, is fitted 
with new valves on the fuel tanks and 
filtering unit that traps any impurities 
settling to the tank bottom during 
storage. 

Discoverer XXVIII, launched Aug. 3 
from Vandenberg AFB, Calif., ap- 
parently failed to achieve polar orbit be- 
cause of an autopilot malfunction in the 
satellite control system, despite an- 
nounced modifications to the Thor 
booster system and the Agena B control 
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AIR TRANSPORT 



LOT POLISH AIRLINES' 84-passengcr 11-18 turboprop transport at tbc Wa rsa w-Okecie airport. The line operates three of the Soviet-built 
planes, mainly on the Warsaw-Moscow route. 11-18 service will be extended to Paris, Rome and London this year. 


Polish Airline Plans Transatlantic Service 


LOT, state-owned airline, drafting expansion plans 
for 1963-65; jet equipment purchases a priority item. 

By Edith Watford 


Warsaw— LO F, state-owned Polish Airlines, is drafting plans to become a 
transatlantic carrier in the 1 963-65 period and is shopping for jet equipment 
to fit its needs in both eastern and western markets. 

Best Western prospect at the moment appears to be Great Britain, where 
industry may receive a Polish order for four advance design jet transports. 
Details probably will be included in the first draft of a special trade agreement 
now being negotiated between Britain and Poland. 


Another urgent requirement, accord- 
ing to a company official, is a medium- 
range jet transport seating about 60 
passengers. Originally, the Polish car- 
rier, like East German Lufthansa, 
hoped to introduce its first jet services 
with several production models Type 
1 82 four-jet transports built by V15B 
FlugZeugwerke in Dresden. However, 
along with all other East German avia- 
tion projects, production of the 152 
was scrapped in the country’s economic 
reorganization and reorientation this 
year (AW Mar. 27, p. 28), and I.OT is 
now looking elsewhere for a suitable 
medium-range jet transport. At present, 
because of political and financial rea- 
sons, Russia’s new Tu-124 medium- 
range transport is leading among a num- 
ber of other contenders (or the transport 

The Polish airline also needs a suit- 
able replacement for its older 11-1 4s 
and Li-2s and will soon evaluate on 
its domestic routes the new Polish 20- 
passenger MD-12 piston-engine feeder 
transport developed and built by the 


Instvtut Lotnictwa (Aeronautical In- 
stitute) of Warsaw. First prototvpc of 
the MD-12 flew in 1959, but the sec- 
ond aircraft is being modified, primarilv 
to reduce the high cabin noise level. 
Improved cabin insulation and a change 
in the location of the engine exhaust 
probably will be included in the modi- 
fications. 

Powerplant of the aircraft consists 
of four 520-lip. air-cooled Polish-built 
Narkiewicz engines. Maximum takeoff 
weight is approximately 16.500 lb., 
cruise altitude 6,1 SS ft. and maximum 
ceiling 13,120 ft. According to LOT 
engineers, the MD-12 is exceptionally 
economical in operation, using only 
about 79.2 U.S. gal. of fuel for all 
four engines per flight hour. 

LOT began its postwar domestic op- 
erations practically from scratch on 
Mar. 6, 1945, when it received 10 
Douglas DC-3s together with trained 
crews as a gift from the Polish air force. 
Additional aircraft of this type-Soviet- 
built Li-2s-wcre subsequently bought 


from Russia, the last in 1953, and the 
carrier plans to phase out all 20 still 
in service by 1965 at the latest. If the 
MD-12 flight trials prove satisfactory, 
they will begin replacing some of the 
ri-1 4s and Li-2s in the near future. 

Operating with mostly outdated 
equipment, limited technical facilities 
and restricted financial resources, L.OT 
is having a hard struggle in its attempt 
to expand. Its three 11-18 S4-passcnger 
turboprop transports introduced in 
April are the only new aircraft in its 
aging fleet of U. S. Convair 240s and 
Soviet 11-1 4s and Li-2s. 

Accident-Free Record 

Since the crash of an 11-14 at Mos- 
cow in 1957 when six passengers were 
killed and a number of others injured. 
LOT says it has maintained an acci- 
dent-free record. "But it is high time wc 
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get the equipment to match our good 
pilots.” one official told Aviation 
Week. 

In order to achieve some degree of 
operational success as well as for reasons 
of national prestige, the establishment 
of a transatlantic network takes top 
priority in LOT’s future plans. Gom- 
panv officials, in predicting success for 
such an operation, point to the fact that 
there are about six million emigrants of 
Polish origin living in the U.S. and 
Canada who, the)' say. would like to fly 
with LOT to visit their native country 
and relatives who are still residing in 
Poland. 

LOT has entered preliminary talks 
with British Overseas Airways Corp. on 
the possibility of establishing transatlan- 
tic service. Discussions have been general 
so far. exploring the possibility of such 
service in conjunction with BOAC, in 
which the British airline would operate 
the flights on behalf of LOT, or by a 
pooling agreement. 

In addition to the three Il-18s. which 
in April began serving LOT’s main in- 
ternational route between Warsaw and 
Moscow via Vilna on a three-times-a- 
week round-trip basis and also are used 
for international charter flights, the air- 
line’s present fleet comprises four 40- 
seat Convair 240s, 12 26-seat Il-14s 
and 20 24-seat Li-1 2s. 

Direct Service 

By this fall, LOT plans to put the 
II-ISs on its direct Warsaw-Zurich 
round-trip route now being served on a 
thrcc-times-a-wcek basis by Il-14s. In- 
ternational 11-18 route extensions to 
the Near and Far East from Warsaw via 
Athens to Damascus and probably to 
Cairo and Teheran, also are planned for 
next year. By then, in order to exploit 
the traffic potential in peak periods, the 
present 84-passenger Il-18s will have 


been converted to 111-seat configura- 

LOT’s international network now 
serves 17 European centers, including 
Moscow and Vilna in the Soviet Union. 
A number of these, particularly East 
European routes, are operated in pool 
with CSA Czechoslovak Airlines. 
MALEV (Hungary). TABSO (Bul- 
garia), East German Lufthansa and 
TAROM (Rumania). 

Domestic Routes 

The Polish carrier has onlv six do- 
mestic routes, none of which is econom- 
ical according to LOT because of their 
close proximity to one another. Conse- 
quently. it is not planned to establish 
any additional domestic routes or air- 


ports for the time being. With the ex- 
ception of the one international airport 
at Warsaw-Okecie, which has three con- 
crete runways— the longest 6,560 ft.- 
only Gdansk out of the six commercial 
airports in Poland has two concrete run- 
ways. Kracow and Poznan have one con- 
crete runway each. The remaining— 
Wroclaw. Szczecin and Rzeszow— have 
grass strips only. 

A contributing factor to the loss of 
revenue on the airline’s domestic net- 
work is the low fares charged within 
Poland, the lowest of any in Europe, 
said one LOT official. One example 
quoted is S7.20 per passenger for the 
approximately 186-mi. flight from War- 
saw to Poznan or Warsaw to Kracow. 

Convair 240s currently sene most of 
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LOT IL-14 AIRLINER deplanes passengers at tire airline’s home field, Warsaw-Okecic. The carrier operates 12 of these craft. 


LOT’s longer international routes with 
the exception of the Warsaw-Moscow 
IMS flight. The Convairs operate from 
Warsaw via East Berlin to Amsterdam 
and via East Berlin to London, each on 
a three-times-a-week round-trip basis. 
Other round-trip services include War- 
saw to Paris via East Berlin, four times 
weekly; Warsaw, Vienna, Rome, twice 
a week; Warsaw. Budapest, Belgrade, 
Athens, twice a week. 

The Il-14s, some of which are soon 
to be converted from their present 26- 
passenger to 28-seat configuration, serve 
LOT'S East European network as well 
as Brussels. Copenhagen and Zurich in 
the West at the following frequencies— 
Prague twice a week; Budapest and 
Bucharest once a week; Budapest and 
Sofia twice a week; Copenhagen four 
times: East Berlin and Brussels three 
times, and Zurich three times a week. 
Domestic Routes 

Il-Hs also are used on the domestic 
route structure from Warsaw to Gdansk 
(Danzig) on a thiee-times-a-week basis; 
Warsaw to Kracow twice a week; War- 
saw to Wroclaw (Breslau) twice, and 
Warsaw to Szczecin (Stettin), Poznan 
and Rzeszow each on a once-a-week 
round-trip frequency. During peak 
periods, up to eight Li-2 relief aircraft 
also operate on the domestic network. 
The remaining Li-2 fleet carries out 
special assignments including air map- 
ping for the government and for a grow- 
ing number of private enterprises 
throughout the country on a year-round 

The carrier, however, does not follow 


the usual practice of most state-owned 
East European airlines such as Russia's 
Aeroflot and CSA Czechoslovak Air- 
lines, which, in addition to normal pas- 
senger transport operations undertake 
air ambulance, crop dusting or skywrit- 
ing duties. Air rescue missions arc con- 
ducted by the Red Cross under the aus- 
pices of the Polish Ministry of Health, 
and the Polish aero clubs are respon- 
sible for business connected with agri- 
culture or skywriting activities. 

Crew Makeup 

The LOT 11-18 crew consists of a 
pilot and copilot, an engineer, radio 
operator, navigator and two or some- 
times three hostesses: the Convair 240s 
have a pilot and copilot, an engineer 
and two hostesses; the 11-1 4s. a pilot and 
copilot, radio operator and hostess on 
short hauls and, on longer services, a 
flight engineer. Crew of the Li-2 in- 
cludes a pilot, copilot and radio opera- 
tor. but plans call for elimination of the 
radio operator. 

Utilization rate of the 11-1 Ss has not 
yet been determined, but LOT hopes 
that it will approach 1.000 to 1,200 
flight hours yearly or about 8 hr. daily. 
The Convair 240s and 11-1 4s arc in the 
air between 1 00 and 1 80 hr. a month 
or about 1.200 to 1.400 hr. a year. The 
Li-2s, chiefly because of the short hops 
thev serve, yield on average between 80 
and 100 hr. a month. 

Maintenance and overhaul of the 
various types are carried out on the fol- 
lowing schedule; 

• Powerplants of the 11-18 arc serviced 
after first 50 and then 100 flight hr., 


with major engine overhaul after 500 hr. 

• 11-18 airframes receive first check 
after 50. second after 100 and major 
overhaul after 2,000 hr, 

• Convair 240 engines are serviced on a 
progressive basis after 50, 100 and 500 
flight hours, which keeps them grounded 
for one, two and three to four days re- 
spectively. Major overhaul takes place 
after every 1,500 flight hours, then the 
cycle begins again. Major overhauls 
take on average about 50 days. 

• Convair 240 airframes receive their 
first check after the first 50. the second 
after 100 flight hours, requiring one and 
two days in each case. This form of pro- 
gressive overhaul is worked in eight 
stages, major overhauls taking between 
50 and 40 days after every 1.500 hr. 

• 11-1-4 powerplants are serviced after 
50 and 100 hr. lasting in each case one 
and two days. LOT has three different 
models of 11-14 ASh-82T engines so 
that, according to their age, major over- 
hauls arc carried out after every 500, 
700 or 1,000 flight hours which takes up 
to 20 days. Exchange of engines takes 

• 11-14 airframes arc serviced after every 
50, 100, 500. 1.000 and 2.000 hr.’, 
major overhaul after 4.000 hr. Time re- 
quired for each of these checks is one. 
two, six. 20 and 40 days respectively. 
The 11-1 4s now in service were bought 
between 1954 and 1956; none of them 
has logged 4,000 flight hr. thus far. 

• Li-2 engines are checked after every 
50 and 1 00 hr. lasting one and two days 
in each case. Major overhaul after every 
700 flight hours lasting 20 days. 

• Li-2 airframes are serviced after 50, 
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Viscount in New Uniform 


Vickers Viscounts, formerly belonging to Capital Airlines, arc beginning to appear in colors 
of United Air Lines, after extensive interior refurbishing and exterior repainting by United 
(AW Feb. 6. p. 501. United acquired 41 of the turboprop airliners when Capital was 
merged into it. Thev are being re-worked one 


100, 200 and 600 hr., major overhaul 
after every 1,800 hr. requiring one. two. 
three, to six to seven day’s and 2i to 5 
months respectively. 

LOT's total staff including pilots and 
air hostesses numbers about 1. 500 at the 
moment. Many of the airline's 62 pilots 
and mechanics and other skilled person- 
nel served with the Polish air force and/ 
or RAF during World War II. For ex- 
ample. 60-vcar-old Stanislaw Plonczyn- 
ski. head of the Polish carrier's pilot 
training center at Warsaw-Okecic Air- 
port, performed distinguished service 
as a ferry pilot between England and 
Canada during World War II. Earlier, 
he had logged nrore than 1.25 million 
mi. flying as a pilot for LOT. He re- 
turned to his former job with the com- 
pany as soon as it restarted operations 
after hostilities ended. During his 52- 
year career with LOT. and including 
his war-time record, he has flown more 
than 1.8-million mi. 

Most new pilots are drawn from the 
Polish air force, others from aero clubs. 
Before joining the carrier, prospective 
pilots must have completed at least 500 
flight hours and 50 hr. simulator train- 

Futurc LOT pilots then receive 
a minimum of 800 to 1,000 hr. addi- 
tional theoretical instruction. 25-50 
flight hours training and 20 hr. on the 
firm's Link trainer before they qualify 
for service as copilots. 

An additional 1,500 to 2,000 opera- 


London Airport Fees 

London— Commercial aircraft overfly- 
ing Britain will be charged for use of air 
traffic control, navigation and meteoro- 
logical aids when British international 
airports are taken over by an airport 
authority in 1965-64. 

Brnish previously announced that air- 
port users would be charged for these 
services (AW Aug. 7, p. 55). 

Parliament must approve the plan, ac- 
cording to a White Paper on civil aero- 
dromes. which outlined policy for an 
authority to assume control of London's 
Heathrow. Gatwick and Stanstcd airports 
and Prestwick in Scotland. 

En route charges would be levied 
against airlines overflyiug the United 
Kingdom and using radar and radio aids, 
including traffic control, until passed to 
another nation. Methods of fee recovery 
would be determined by the new author- 
ity. Peter Thornevcroft. minister of avia- 
tion. said technical services now cost 
approximately S9 million a year. 

Broad aim of the program, according 
to Thomcycroft, is to have the airports 
"break even” before considering lowering 
the fees. The fees for technical services 
would be in addition to landing fees at 
British airports, now considered among 
tile highest in the world. 


tional flight hours arc then required 
before they graduate from copilot to 
first pilot status. To enable them to 
handle the more sophisticated 11-1 8s. 
pilots have to undergo further theoret- 
ical and practical training of up to 500 
hr. in Russia. Every pilot serving with 
LOT also is subjected to a 2 to 5 hr. 
flight and 5 to 10 hr. simulator test 
twice a year— in the spring and fall. 

Despite its hard postwar struggle to 
re-establish itself and its present frus- 
trations due to limited resources. LOT 
is making some progress, if slowly. 

Compared with a total of 1 55,000 
passengers and 5.560 U.S. tons of cargo 
Carried in 1959. 200.900 passengers and 
more than 5.500 U.S. tons of freight 
were transported in 1960. International 
services presently cover a distance of 
7.968 mi.. LOT's domestic network 
1.121 route mi. In 1960. aircraft move- 
ments at Warsaw-Okecic Airport to- 
taled 12,625. A comparative figure for 
1959 was not available. LOT says it is 
determined to increase its present op- 
erations threefold with a corresponding 
increase in revenue by 1965. 

Ten foreign carriers serve the Polish 
capital on regular scheduled flights — 
British European Airways, Air France, 
Sabena Belgian World Airlines. KLM 
Royal Dutch Airlines, Scandinavian 
Airlines System. Swissair. Austrian Air- 
lines. CSA Czechoslovak Airlines, Aero- 
flot and MAI.EV Hungarian Air 
Transport. 

Recently, new air traffic control 
equipment was installed at Warsaw 
Airport and a new precision radar ap- 
proach device will soon be added. The 
airport, situated about seven and a half 
miles from the center of Warsaw, has 
served its purpose ever since it came 
into service in November. 1955. but 
facilities are now limited, and LOT 
realizes the acute necessity of moderniz- 
ing airport installations in order to meet 
modern transport aircraft requirements. 
Therefore, it plans next year to begin 


reorganizing its present reception cen- 
ter. booking offices, restaurant and ad- 
ministration buildings. Until now. they 
have been used for combined domestic 
and international operations, but new 
and much more spacious buildings to 
be constructed will serve international 
traffic, while the older facilities will con- 
tinue to be used for domestic services. 
Warsaw Airport's main 6.560-ft. run- 
wav also will be extended to 9.840 ft. 

In step with this airport moderniza- 
tion and reconstruction program, new 
downtown premises to he built will in 
the future house both the LOT air 
terminal and head offices, which have 
been located in two separate buildings 
in the city center. 

LOT. with an initial fleet of a few 
four-scat Junkers F-15 and four-seat 
French Farman aircraft, soon began to 
extend both its domestic and interna- 
tional network. Gradually, eight-pas- 
senger Fokkcr F VIIs began to replace 
the older equipment; then several Fok- 
ker VII 10-scat aircraft built under 
license in Poland were added to the 
LOT fleet. In 1955, the first Polish- 
designed and built single-engine PWS- 
24 four-scat aircraft were introduced on 
the carrier’s domestic routes. 

LOT continued to develop its net- 
work and, parallel with this develop- 
ment. to modernize its equipment. 
Twin-engine Douglas DC-2s were intro- 
duced on LOT'S routes on Nov. 1. 1955 
and these were followed in rapid succes- 
sion by Lockheed 10A Elcctras and 1411 
Super F.lectras. .Simultaneously, the first 
twin-engine aircraft of Polish design, the 
PZL-44 Wiclicr, were put into service 
bv LOT. 

World War II destroyed LOT's be- 
ginning and future prospects. LOT per- 
sonnel. pilots and equipment were scat- 
tered in every direction, but many of 
the personnel reported to work with 
their former company again as soon as 
hostilities ended and a semblance of 
order was restored in Poland. 


AVIATION WEEK and SPACE TECHNOLOGY, Augusl 14, 1961 


Hughes’ Jet Financing Hindrance Charged 


New York— Delays and hindrance to 
its order for turbofan-powered Boeing 
707s and for future orders for short-me- 
dium range jet transports like the Sud 
Caravelle emerged last week as a key 
factor in Trans World Airlines' suit 
against Howard Hughes. 

The suit, filed in U. S. District Court 
here June 30 but sealed until last week, 
alleged violations of the Sherman and 
Clayton Anti-trust Acts on the part of 
Hughes and two other defendants— 
Hughes Tool Co. and Raymond M. 
Ilollidav, Hughes' representative in the 
three-man voting trusteeship for the 
Hughes 78% TWA stock holding. 

Atlas Corp. and Northeast Airlines 
are not named as defendants but, partly 
because of a proposal for merger with 
Northeast which TWA described as dis- 
advantageous to itself, they are named 
as co-conspirators. Atlas owns 58% of 
Northeast and Hughes 11% of Atlas. 

Besides seeking SI 05 million in triple 
damages for alleged anti-trust violations 
specified in two claims and $10 million 
compensatory damages based on a third 
claim, plus punitive and exemplary dam- 
ages the court might deem just, the 
suit also seeks: 

• Divestiture bv defendants of all in- 
terest in TWA stock, 

• Perpetual injunction against the de- 
fendants or any employes or agents from 
attempting to exercise direct or indirect 
control over TWA. 

• Perpetual injunction against the de- 
fendants threatening suit against TWA 
or its management for failure to act in 
the manner sought by the Hughes’ in- 
terest or any act not favored by Hughes. 

• Perpetual injunction against defend- 
ants’ acquiring or holding TWA stock. 


• Perpetual injunction against interfer- 
ing with, obstructing or harassing TWA 
or its management. 

Temporary injunctions also are speci- 
fied, and obtaining such an order might 
be an early effort by TWA if it feels 
there is continued hindrance to its 
equipment order. 

TWA ordered 20 707-1 31Bs and six 
707-3 3 IBs in May, dependent on TWA 
borrowing SM7 million of the S187.3 
million total cost (AW May 8, p. 39). 
Negotiations were under way with more 
or less the same group participating in 
TWA’s financing last year, but with the 
addition of the Prudential Insurance Co. 
to the institutions previously committed 
—Equitable Life Assurance Society and 
Metropolitan Life Insurance Co. 

Shortly afterward. Hughes attacked 
the validity of the Boeing order and 
the legality' of the voting trust (AW 
June 5. p. 43) and raised the question 
of TWA's liability for purchase of 13 
Convair 990s on order bv Hughes Tool 
Co. 

"As a result of such warnings," the 
TWA suit alleged, "at least one of the 
proposed lenders has completely with- 
drawn from all negotiations for the pro- 
posed financing, and TWA's efforts to 
obtain such financing have been handi- 
capped.” 

The 707 order still is firm, despite the 
financing problems. A possible TWA 
Caravelle order is another matter. In 
listing the alleged injuries, the com- 
plaint notes how its efforts to finance 
the Boeing order have been impaired, 
then adds: 

"TWA’s ability at this time safely 
to order additional jet-powered aircraft 
which it urgently needs has been handi- 


capped. The date when additional jet- 
powered aircraft will be available to and 
will be in use bv TWA has been de- 
ferred." 

The complaint alleges a pattern of 
offenses dating back to 1939, but for the 
most part deals with the period begin- 
ning in 1955 when jet transport orders 
were becoming a reality. Basically the 
complaint alleges the Hughes group con- 
spired and combined to restrain trade 
by forcing TWA to rely on it for aircraft 
financing, providing such financing only 
if aircraft were acquired from Hughes 
Tool, and forcing TWA to boycott 
other suppliers. 

Also raised is the question of attempts 
to restrain domestic and foreign com- 
merce through control of TWA as a 
substantial supplier of air transportation. 
In effect, this seeks to make hann to the 
public as well as private injury an issue. 

Prior to 1955, the complaint says, 
Hughes and General Dynamics Corp. 
agreed to develop a jet transport known 
as the Model 18, for which TWA would 
supply a “eiptivc market." About the 
time the Model 18 was dropped— Octo- 
ber, 1955— Pan American World Air- 
ways, a principal competitor of TWA, 
placed the first firm jet order with a 
U. S. manufacturer, the complaint said. 

While other carriers followed with 
jet orders, through early 1956, Hughes 
developed a plan for Hughes Tool to 
manufacture an aircraft called the 
Golden Arrow, which at mid-year also 
was dropped. 

In the meantime Hughes Tool or- 
dered 15 Boeing 707-1 3 Is and 18 Boe- 
ing 707-331s and resumed negotiations 
with General Dynamics which resulted 
in orders for 30 aircraft originally known 
as the Convair 600 Skylark, later the 
Golden Arrow, finally as Convair 880. 

Hughes Tool reserved the right in its 
purchase contracts with the manufac- 
turers to assign TWA the aircraft, but. 
the complaint alleged, refused despite 
repeated requests between 1956 and 
1960 to assign TWA the rights to ac- 
quire these aircraft. In June, 1959, the 
complaint continued, Hughes released 
six 707s to Pan American. 

During this same period, Hughes re- 
quired Convair to make modifications 
in the 880, the complaint said, but pre- 
vented TWA from arranging for design 
modifications it sought. 

Jet aircraft were made available to 
TWA on a day-to-day lease basis in 
1959 and 1960, the complaint said, but 
these were inadequate to TWA’s needs, 
and the leases restricted TWA from 
dealing with other aircraft suppliers. 

By 1960 the merger proposal with 
Northeast had been made, and in No- 
vember Hughes Tool released six of 
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First de Havilland Trident Transport Rolls Out 

First de Havilland Trident (foreground) three-jet transport last week was rolled out at the firm's Hatfield plant, about one month ahead 
of schedule. Trident, whose direct competitor is the Boeing 727, will start its flight testing this winter. Powcrplants arc three aft- 
mounted Rolls-Royce Spcv turbojets of 9.850 lb. thrust each (AW June 5, p. 59). British European Airways has ordered 24 Tridents 
for short-to-medium-range hauls. Initial batch of seven is scheduled for the Hatfield production line. Comet is visible in background. 


its 880 order to Northeast, including 
three aircraft Hughes Tool had assigned 
to TWA by agreement in May, the 
complaint said. 

The Hughes group and Atlas Corp., 
the petition alleged, had earlier caused 
Northeast to submit a merger proposal 
to TWA on terms which were disad- 
vantageous to TWA but advantageous 
to Northeast in order to: 

• Enlarge TWA’s requirements for new 
aircraft, "and thereby to enlarge the 
demand in the market from which the 
defendants had foreclosed and would 
continue to foreclose all other sup- 
pliers.” 

• Enable Atlas to obtain stock of TWA 
on terms advantageous to Atlas and its 
stockholders, including Howard Hughes. 

After its new management took over. 
TWA began to take a new look at the 
merger picture though not completely 
dropping the Northeast plan (AW Mav 
15. p. 52). Hughes and Atlas have con'- 
tinued to demand TWA accept the 
merger on the previous terms, however, 
the complaint said. 

Tire complaint takes up the financ- 
ing problems of TWA, charging that 
the Hughes group refused to let TWA 
engage in equity financing unless 
Hughes Tool was allowed to increase 
its equity position in the airline. TWA 
thus was forced to depend on the 
Hughes group for financing, the com- 
plaint said. Because of delays in ob- 
taining the financing program to which 
Hughes eventually agreed last year (AW 
Jan. 9, p. 38), TWA paid 6i% instead 
of 4i% for funds and lost opportuni- 
ties for early sales of obsolescent piston 


transport aircraft the complaint said. 

TWA's financing plan included a 
SI 10-million debenture issue, which 
was offered to stockholders through 
rights issued on the basis of common 
stock held. The debentures were placed 
on the market in May, about the time 
TWA revealed its new jet order and 
was negotiating to finance it. 

During this period, the complaint 
said, the Hughes group: 

• Attempted to coerce TWA into pur- 
chasing the Convair 990s from Hughes 
Tool instead, asserting that TWA 
might have an obligation to buy the 
Convair airplanes, that the Boeing or- 
der was not in TWA's best interest, 
and threatening suits against FWA in 
telegrams and messages to the airline, 
the directors, voting trustees and finan- 
cial institutions. 

• Warned Boeing that its contract with 
TWA was not binding. 

• Raised objections with the Securities 
and Exchange Commission as to the 
debenture issue on similar grounds. 



TWA Losses 


Trans World Airlines lost Sll 

724.000 

after tax 

credits during the 

irst six 

moflths < 

this vear, comparer 

with a 

$4,000 p 


riod of 

1960. Jun 

1961 net profit was $547,000. 

down fro 

i S4.436.000 for Jui 

1960. 

TWA off 

red 92,634.000 more 


scat miles 

during the first half 

r 1961. 

flew 292 

747,000 fewer reven 


miles. Sy 



clmcd fro 

63.6% to 55.3%. 



• Announced plans to sell up to S5% 
of the rights to purchase debentures, 
thus driving down the price of the 
rights which were salable on the open 
market. 

The three claims generally cover the 
same acts but are divided into: 

• Claim 1 covering the entire period 
from 1939 to June 30, 1961, the date 
the suit was filed and alleging violation 
of both the Sherman and Clayton Anti- 
trust Acts. 

• Claim II covering the period Decem- 
ber, 1960, to June 30, 1961, the period 
in which the voting trustees and new 
management have controlled the airline. 
This also alleges Sherman and Clayton 
Act violations. 

• Claim III covering the same period 
as Claim II but citing general princi- 
pals of law and equity as well as viola- 
tion of statutes and particularly aimed 
at what are alleged as malicious acts— 
the attempt to interfere in the Boeing 
order, for example. 

Actual damages in the first two 
claims arc estimated at $35 million, 
which can be tripled under the anti- 
trust acts. The SI 0 million damages 
in Claim III are not covered by this 
tripling provision. Additional damages 
could be sought later for acts alleged 
since the filing of the suit. 

Section 7 of the Clayton Act is spe- 
cifically cited in alleged violations in 
the complaint. This deals with use of 
stock interest to monopolize and con- 
trol regardless of intention, and led to 
the Supreme Court's divestiture order 
in the case of du Pont’s holding of 
General Motors stock. 
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HIGH-THRUST ENGINES FOR NEW 
NEAR-SONIC PASSENGER JETS TESTED 
ON TEXACO SATO 15 EXCLUSIVELY 


The General Electric CJ-805-23 engine you see here is 
a "souped-up” adaptation of the Texaco-lubricated 
CJ-805-3 which now powers one of the world’s fastest 
passenger jets. With nearly 40% more thrust, this new 
engine can boost flying speed to 640 mph— setting a new 
top speed for passenger jets. 

Texaco SATO 15 used throughout 
Texaco Synthetic Aircraft Turbine Oil 15 was used 
throughout the entire development and testing of the 
CJ-805-23. Here are some reasons why: 

SATO 15 combines all the characteristics essential to 
jet service— low viscosity at low temperatures; low vola- 
tility; oxidation resistance and thermal stability at high 
temperatures; non-corrosiveness to engine metals; plus 
excellent gear load-carrying ability. 

Texaco— first choice in aircraft lubrication 
SATO 15 has also been proved for such engines as the 
Pratt & Whitney JT-3 and JT-4. In fact, a complete line 


of dependable aviation fuels and lubricants combined with 
unique aviation engineering service have made Texaco 
first choice of many in aviation lubrication for the past 
quarter century. 

Texaco Inc.. Aviation Sales Department, 135 East 
42nd Street, New York 17, N. Y. 
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Tune In: 
Huntley-Brinkley Report, 
Mon. Through Fri.-NBC-TV 
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J oint Interline Booking System Considered 



By L. L. Doty 

Washington-Electronic system for 
the handling of all interline reserva- 
tions on a nation-wide scale through a 
single computing center now appears to 
be the leading candidate to become the 
industry’s standard interline procedure. 

Developed by the Remington Rand 
Univac Division of Sperry Rand Corp., 
the system— called AID for Airline In- 
terline Development— will require adop- 
tion by all 24 domestic airlines for full 
success at the low cost of operation pro- 
posed by Univac. Tims far, 10 airlines 
have given “certificates of interest” to 
Univac. 

The company feels that once a sub- 
stantial number of certificates of inter- 
est have been received, contracts can 
be negotiated as a prelude to launching 
installation of the system. Airlines 
which have indicated interest arc Alle- 
gheny. American, Delta, Eastern, Mo- 
hawk, North Central. Northeast. North- 
west, Ozark and United. 

AID can be available within 18 
months after the entire industry has 
agreed to accept the system. It can be 
linked to offices of foreign flag carriers 
for interline reservations on interna- 
tional routes and can be used for inter- 
line cargo reservations. It also could be 
tied in with travel agents and car rental 
offices. Full cost to the airlines, in- 
cluding installation of equipment, main- 
tenance and rentals, has been estimated 
at 1 2 cents per message. 

Central Computing Facility 

Heart of the AID system is a central 
computing office which would be lo- 
cated in Chicago and be accessible from 
every airline reservations office in the 
nation. Communications between the 
computing center and the airlines is to 
be maintained through a nation-wide 
network of 1 52 telephone lines and 21 
Teletype lines. 

Under the AID approach, messages 
are transmitted to the computing center 
through the communications systems by 
means of a Uniphone, an inquiry-an- 
swer device which can be attached to 
any existing telephone trunk. The Uni- 
phone can transmit 35 different types 
of alphabetic or numeric messages at a 
speed of about 20 characters per second. 
All messages receive an immediate, au- 
tomatic voice reply. 

The system works on the principle 
that all interline space is available for 
immediate sales unless a "stop sales" 
message on a given flight has been fed 
into the computer, in which case the 
selling airline is told by the central com- 
puter that space is unavailable. If a 
flight has not been so posted, the space 


is then confinned by the computer. 

Under normal conditions, the time 
required on the part of a reservations 
agent to request interline space and to 
receive either a "confirmation" or “un- 
able” is about 35-45 sec. Although 
most carriers can promptly confirm 
space on the vast majority of their 
flights, several hours are required under 
today's system to process a request for 
seats and obtain a definite answer. 

The Uniphone, which measures 18 in. 
by 12 in. bv 9 in., is an alpha-numeric 
input device containing 40 manually op- 
erated levels which actuate the same 
number of wheels within the unit. To 
form a message, levels are moved ver- 
tically by the reservationist and are po- 
sitioned at the proper letter or number 
imprinted on the face of the Uniphone. 
There is one such imprinted alphabetic- 
numeric reference guide for each lever. 

As the operator pulls each level down- 
ward to the desired character, the mes- 
sage form is displayed automatically in 
windows on the upper portion of the 
Uniphonc. A spring-loaded detent on 
each wheel prevents the wheel from 
drifting. 

The basic module is an assembly con- 
sisting of a support plate, wheel drive, 
positioning lever and a printed circuit 
commutator bonded to one quadrant 
and a brush assembly for code sens- 
ing. 

One quadrant of the drive wheel is 
geared and rotates an associated digit 
display wheel mounted with other digit 
display wheels on a common shaft. As 


the operator pulls the lever downward 
to the desired character on the face of 
the device, the drive wheel rotates. 
This sets up the coding and positions 
the selected character in the message dis- 
play window. 

A completed request message will in- 
clude the desired flight number, class of 
service, day and month of flight, origin 
and destination, passenger’s name and 
on-line arrival flight and date. 
Telephone Network 

Once the message is set up on the 
Uniphonc, the reservationist dials the 
proper number on the telephone at- 
tached to the Uniphone to get a direct 
connection with the computer center. 
The private telephone lines would 
terminate in 131 cities and each line 
would be assigned a Foreign Exchange 
number which could be dialed direct 
through a local exchange or, from a 
remote city, using Direct Distance Dial- 
ing to make a connection with the For- 
eign Exchange network. In cities 
where dial equipment is not available, 
the central office operator will establish 
the connection with the Foreign Ex- 
change line. 

men it is necessary to transmit mes- 
sages through the computer center to 
the receiving airline or airlines, private 
line Teletype circuits terminating in the 
receiving airlines' relay centers are to be 

The agent knows that a connection 
with the computer center has been 
made when the ringing sound of the 
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Tlic voice of American, Mr. McKcon, is 
friendly and expert at solving travel prob- 
lems. Even in busy vacation months, our 
standard is to answer 90% of our phone 
calls in 20 seconds. Prompt, courteous serv- 
ice is a good reason why American is first 

choice ’[expert- AMERICAN AIRLINES 

cnced travelers. Americas Leading Airline 


Hijacking of Pan American DC-8 
Spurs Action on Preventive Bills 


telephone ceases. The computer receives 
the message and then checks the fol- 
lowing points: 

• That the proper number of message 
characters have been included. 

• That the message format conforms 
with established standards and whether 
additional messages arc forthcoming. 

• That time interval between the arrival 
of the delivering flight and departure of 
the receiving flight is equal to or ex- 
ceeds prescribed minimum limits. 

• That the receiving flight operates be- 
tween cities specified and that the de- 
livering flight operates from the board- 
ing point specified. 

• That both receiving and delivering 
flights operate on the day of the week 
or date of the month requested and 
that space is available on the receiving 
flight and the sale is acceptable. 

• That the transaction is not a dupli- 
cation. 

Upon completion of these checks, the 
computer transmits to the telephone 
connected with the Uniphone a voice 
answer. The computer then stores the 
passenger's name, flight and date, con- 
verts the record to the particular format 
of the receiving airline and transmits a 
booking message to the boarding point 
or Teletype switching center or the 

South American Route 
Investigation Ordered 

Washington— Civil Aeronautics Board 
last week ordered an investigation to 
determine whether U. S. carrier compe- 
tition in South America should be 
reduced by modifying or canceling 
certificates now held by Pan American, 
Panagra. Braniff and Delta airlines. 

The order was based on a Board study 
of the South American route structure, 
which concluded that U. S.-South Amer- 
ican traffic needs can best be met bv a 
balanced route structure providing for 
two carriers which separately serve the 
cast and west coasts of the continent, 
arc non-competitive except at Buenos 
Aires and prov ide service to U. S. gate- 
ways presently used. 

In its order, the Board noted that 
basic changes in technology’ and service 
patterns have occurred since the route 
pattern was established in the South 
American area. It said that in 1944. 
Pan American and Panagra operated in 
competition with three South American 
carriers, while today 19 South American 
flag carriers are authorized to serve the 
U. S. market. 

CAB ordered hearings in the case 
and directed that the proceedings be 
conducted in two separate phases: one 
dealing with the route pattern to be 
established, the second with the selec- 
tion of the carrier or carriers to serve 


By Robert H. Cook 

Washington — Government concern 
over a mounting wave of aerial hijack- 
ing was underscored bv the diversion of 
a Pan American World Airways DC-8 
to Cuba last week as Congress moved 
to adopt new penalties and President 
Kennedy ordered preventive measures. 

The President warned against becom- 
ing “over excited" about the incidents, 
observing that a "lunatic fringe" has 
seized upon this technique. In addition 
to Border Patrol protection on some 
flights, the President asked airlines to 
strengthen cockpit doors and keep them 
locked with keys held only by the crew 
in the cockpit. 

The Pan American DC-S. with 71 
passengers and 9 crew members, was re- 
leased by Cuba after appeals from the 
State Department, the Mexican govern- 
ment and the airline. Cuban militiamen 
arrested the hijacker, identified as Albert 
C. Cadon, a 27-yr.-old itinerant artist 
from Paris. He reportedly claimed he 
stole the Pan American aircraft to pro- 
test Washington’s handling of the 
Algerian situation. Cadon will be 
charged with crimes on the high seas, 
according to the FBI, 

En route to Guatemala and Panama 
from Mexico City, the DC-8 was com- 
mandeered shortly after takeoff, airline 
spokesmen said. Unable to convince the 
hijacker that the 10.600 ft. Havana 
runway is too short for a turbojet trans- 
port landing, the pilot altered course 
and landed at the Cuban capital. 

About the time the Pan American air- 
craft was landing in I lavana. anti-Castro 
Cubans made an abortive attempt to hi- 
jack a Cuban DC-4 en route from Ha- 
vana to the Isle of Pines. 

Meanwhile, the State Department re- 
ceived a reply from Cuba on an earlier 
request that an impounded Eastern Air 
Lines Elcctra be returned. The reply, 
routed through the Swiss diplomatic 
service, proposed a reciprocal agreement 
for automatic release of aircraft or boats 
hijacked in either country, denounced 
the U.S. press and government for an 
“aggressive attitude" in blaming Cuba 
for recent hijackings carried out by non- 
Cubans. and demanded the release of a 
Cuban patrol boat seized by anti-Castro 
defectors. State officials said. Tire note 
implied that the Elcctra might be re- 
leased if the two governments reach an 
over-all agreement, they said. 

The aggression charges were also filed 
with the United Nations Security Coun- 
cil. along with a Cuban offer to place 
the question of disposal of the Elcctra 
before the council. 


Capture of the DC-8 brought new 
demands for congressional action to 
avert further hijacking incidents, and it 
was expected to accelerate the passage of 
new legislation designed to impose a life 
sentence for this type of crime. The 
Federal Aviation Agency, which earlier 
authorized the anning of airline pilots 
and other protective measures, has 
backed a Senate measure on hijacking 
penalties, and several similar bills are 
before a House aviation subcommittee. 

Airlines have quietly adopted a num- 
ber of precautionary procedures, ranging 
from locking the cockpit door to carry- 
ing armed guards. Most carriers indi- 
cated that the possible danger to air- 
craft and passengers might be increased 
by permitting pilots to be armed. Their 
stand is strongly endorsed bv ALPA. 

Pan American said it has no plans 
to cancel its two daily round trips be- 
tween Miami and Havana. Delta Air 
Lines, which operates one trip a week 
through Havana, also said it expects to 

Senate passed an “acts of violence” 
bill introduced bv Sen. Clair Engle (D.- 
Calif.l. late last week. The bill makes it 
a federal violation to intimidate, assault 
or interfere in any manner with flight 
crews and calls for a SI 0.000 fine or im- 
prisonment for 20 yr.. or both. If a 
dangerous weapon is used, the penalty 
could be either life imprisonment or 
death. It would also make the carrying 
of anv concealed weapon on an aircraft 
a crime punishable by a fine of SI. 000 
or one year in prison, and it calls for 
the hijacking of airline transports to be 
judged under current laws and penalties 
covering piraev on the high seas. 

Adoption of a House bill may be de- 
layed by complex legal issues involving 
state versus federal jurisdiction. 

The Pan American hijacking was the 
fifth such incident since May 1. when 
a National Airlines flight was forced to 
land in Havana. The aircraft was later 
released. On July 24. an Eastern Air 
Lines Lockheed Elcctra was coman- 
deered and forced to land in Havana. 
One week later an attempt to hijack a 
Pacific Air Lines DC-4 failed and the 
captain, an airline agent and a passenger 
were wounded by the armed hijacker. 

Continental Airlines narrowly missed 
losing a Boeing 707 Aug. 4. when law 
enforcement officials crippled the trans- 
port with gunfire as it began to taxi from 
El Paso, Texas airport en route to 
Havana. Subdued by FBI and Border 
Patrol agents after a 10-lir. siege, a father 
and son from Arizona were charged with 
kidnaping and transporting a stolen air- 
craft across state lines. 
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WHAT WILL THIS VERSATILE TURBOJET DO NEXT? 

Pratt & Whitney Aircraft's J60(JT12) jet engine, which weighs only 436 pounds 
yet produces 3,000 pounds of thrust, has demonstrated its versatility in a 
broad range of applications. 

For the United States military forces, it powers the T-39 twin-engine trainer, 
the C-140 four-engine utility transport, and the SD-5 reconnaissance drone. 
It supplies power for the Canadian Air Force CL-41 single-engine trainer. The 
world’s fastest executive transport uses the J60 which also has been ordered 
for a West German high altitude research glider. 

Add a free turbine, and the J60 becomes a turboshaft engine, developing 4,050 
shaft horsepower. Two of these turboshaft engines will give advanced helicop- 
ters power to lift nine tons. This version of the J60 is also projected for VTOL 
aircraft. 


A modified J60 for industrial uses will supply power for pumps, compressors, 
electric generators — and can be adapted for use in ships and heavy earth- 
moving vehicles. 

Whatever its application, the J60’s simple, rugged design ensures ^ 
high reliability and 
easy maintenance. 


Pratt & Whitney Aircraft 
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Four ways 
to tell 

a true airlifter 

1. Loads from the rear 




2. Truck-bed height 


A true airlifter is a special breed of bird— built without compromise for its special kind of work. 
Huge rear doors allow cargo to be loaded straight in. Cargo floor is truck-bed height; no hoisting cargo up 
and jockeying it around corners. Rear doors can be opened in flight for bulldozer-size paradrops. And a 
true airlifter need not be pampered with paving. It lands and takes off in sand and rough dirt, close to 
the action, just like a bush plane. Lockheed’s C-130 Hercules propjet is the true airlifter. Now in its second 
million miles of operation, 14 different versions are flying or being built for the U.S. Air Force, Navy, 
Marines, and Coast Guard— and for the air forces of Canada, Australia, and Indonesia. Newest model, 
C-130E, will soon haul huge cargoes on MATS’ worldwide routes. The big Lockheed/Georgia cargo 
jets of the future will be true airlifters, too; they will have the same four basic attributes Hercules has. 



3. Paradrops big equipment 4. Lands on short, rough fields 




(§□ CM ® CM3 (§□ D 

COMPANY 


Marietta, Georgia • A Division of Lockheed Aircraft Corporatic 


AIRLINE OBSERVER 

► Airlines operating the Pratt & Whitney JT3D turbofan engine have run 
into an “oil gulp" problem. For reasons still unknown, the engine will 
begin to throw oil and rapidly exhaust the small 6-gal. supply. No engine 
damage has resulted, since the combination of oil pressure warning light and 
visual cheek for oil running out the breather pipe at the bottom of the nacelle 
has brought inflight shutdown. It is more an economic than a safety 
problem since engine removal usually results, followed by inspections that 
have disclosed nothing. The oil itself is very expensive. Pratt & Whitney. 
Boeing and Rohr, the nai 11 f ct rc re working on a fix. Ambient 
heating in the nacelle is being studied as a source of temporary distortion of 
an oil seal, which reseats itself when the heat is removed leaving no clue to 
the leak. 

► United Air Lines is rapidly disposing of piston-engine aircraft inherited 
from Capital Airlines as a result of the merger of the two companies. So 
far. United has sold 10 Douglas DC-4s, five Lockheed 049 Constellations 
and two DC-3s. 

► F.astcrn Air Lines is crediting the popularity of its Washington-New York- 
Boston commuter service not so much to the low fares but to highly 
dependable performance. The carrier has found that many regular passen- 
gers on the high-densitv route are switching to the shuttle sendee because 
of easy loading and unloading, frequency of schedules and a near-perfect 

► Cracked engine nacelles due to high temperatures reportedly arc the 
main reason why all 11-18 turboprop transports in service were grounded 
and flown back to Moscow for modification following an Aeroflot 11-18 
crash last summer (AW Aug. 29, 1960, p. 45). Since then, CSA Czecho- 
slovak Airlines has lost two Il-lSs-onc at Forchheim, Germany, in Match 
and one at Casablanca in June. But according to some 11-18 operators, the 
modifications undertaken in Moscow last summer solved the engine- 
nacelle design problem. 

► Sen. A. S. Mike Monroney (D.-Okla.) has asked the State Department. 
Civil Aeronautics Board and Federal Aviation Agency to give air cargo 
prioritv treatment in the negotiation of international bilateral air transport 
agreements. Sen. Monroney said that "our international passenger agree- 
ments arc enough of a mess without duplicating the confusion in the cargo 

► Federal Aviation Agency will install visual glide slope indicator lights at 
37 aiqrorts following first delivery of the units in September. System, 
developed by the British Royal Aircraft Establishment, consists of 12 light 
units arranged in three-unit bars set on each side of the runway. Lights 
can be seen in daytime and under limited visibility conditions as well as at 
night. 

► Dutch government has told the State Department it will protest any 
Civil Aeronautics Board attempt to rule on KLM’s request for West Coast 
landing rights. The Dutch hold that KLM operating rights in the U.S. 
were established in the 1957 bilateral air transport agreement between the 
U. S. and The Netherlands, and that the CAB has no jurisdiction over 
such agreements. 

► British Overseas Airways Corp. appeal against an Air Transport Licensing 
Board transatlantic route grant to Cnnard Eagle Airways (AW July 31, p. 42) 
will cite a drop in this summer’s transatlantic air traffic. BOAC will claim 
that the poor results this year indicate that forecasts on which the Board's 
decision was based are likely to prove over optimistic. Hearing has been 
set for Sept. 26. 

► Bilateral air transport agreement has been signed between the Iraqi 
Republic and Poland for direct Polish-Iraqi air service. 


SHORTLINES 


► Alitalia reports a net profit of S17S.- 
383 for its international operations 
during 1960. The Italian airline's 1960 
revenues were S75.3 million, with 
operating expenses totaling S66.9 mil- 
lion. The carrier paid SS.2 million in 
taxes and other costs in I960. 

► American Airlines reports 6.000 pas- 
sengers have flown this year on its 
"flightsccing" program, begun last 
spring in 15 cities. 

► British Overseas Airways Corp. will 
open four new U. S. sales offices: Los 
Angeles, Aug, 14; Hartford. Conn., 
Sept, 1 1 : Newark, N. J.. Oct. 30. and 
Honolulu. Nov. 6. 

► Eastern Air Lines has begun a year- 
long research program to find im- 
proved methods of forecasting high 
altitude and clear-air turbulence. 

► El Salvador will expand and modern- 
ize its llopango International Airport 
at the capital. San Salvador, to in- 
clude a 7.000-ft. runway. VOR facili- 
ties. glide path indicators and wider 
taxiways and aprons. U.S. has loaned 
SI. 6 million for local construction costs 
and Export-Import bank has lent S2.6 
million for U. S. construction costs. 

► KLM Royal Dutch Airlines' "TAG” 
(Time Arrival Guarantee) plan allows 
shippers to insure, at 1 % of shipping 
costs, against arrival time delays. If a 
shipment is more than 24 hr. late, trans- 
portation charges are reimbursed. 

► National Airlines has begun cargo 
service from Miami to Los Angeles via 
Orlando. Tampa and Houston with 
two 1049-II Super Constellation air- 
craft. making five round trips a week. 

► Polysonics, Washington aviation 
acoustical consultants, will conduct a 
study of aircraft noise for Federal 
Aviation Agency at selected airports 
throughout the country’. Project will aid 
airports and zoning authorities in plan- 
ning new airports and noise abatement 
procedures. 

► Southern Airways has purchased five 
Martin 404 aircraft, with financing from 
the issuance of SI million in convertible 
debentures. Southern’s long-tenn bank 
and supplier credit is nearly S2.3 mfl- 

► Trans-Texas Airways' fare cuts of up 
to 32% between certain cities on its 
routes have been approved by Civil 
Aeronautics Board. 
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TACAN ACCURACY 



TACAN test equipment from the world’s largest maker of airborne TACAN 

Hoffman now offers a new and complete line of specialized test equipment necessary to 
maintain TACAN accuracy in the field— thus insuring the superior performance built into 
airborne TACAN equipment. Compact and rugged Hoffman simulators are available as 
standard off-the-shelf items (federal stock numbers assigned), and at lowest cost. Equip- 
ment tests all airborne TACAN models now in use. 


JANized portable unit radi- 
ates simulated ground bea- 
con signal to check accuracy 
of any model TACAN (while 
operating in aircraft) for 
range, bearing and identifi- 
cation signals. Also checks 
power and sensitivity. Fed- 


t. Federal Stock 


Detects and prov 
static and dynam 


atts without use of ca 
on charts or auxi 
tuipment. 


HLD-141/1 44/146 
Instrument & Power Panels 

festiiflll^AN/ARN-n^aiiS 
ARN-65(V) TACAN sets and 
instruments removed from 
the aircraft. Federal Stock 
Nos. 6625-724-9938, 6625- 
448-7172, 6625-448-7177. 


Send for complete data file on Hoffman TACAN test equipment and TACAN a 


ivigational systems. 


Hoffman j 


ELECTRONICS CORPORATION 

Military Products Division 





LIGHTWEIGHT 


EXTREMELY RUGGED K 
BAND KLYSTRONS have ver 
low microphonics, exceller 


OTHER RAYTHEON MICROWAVE TUBES 
TO BE FEATURED AT WESCON 


Experimental X-band high-ambient-temperature 
magnetron, QR 933 

Reflex klystron that extends millimeter band 
coverage to 120 kMc, QKK 971 
Rugged miniature magnetron for missile beacon 
transponders, QKH 821 


PHASE STABILITY AND HIGH EFFICIENCY are features of 
Raytheon designed high-power amplifier chains for sophis- 
ticated search and track radar applications. Chain shown 
is one example of Raytheon's ability to supply microwave 
tubes, ferrite devices and magnetic components in a com- 
pletely integrated package. 


RAYTHEON at WESCON 
puts emphasis on 
AEROSPACE 
MICROWAVE TUBES 


Raytheon has been moving fast to break the 
bottleneck in the development and production 
of new microwave tubes for aerospace sys- 
tems. WESCON engineers will see the evi- 
dence of this as a variety of new tubes for 
airborne, space and missile applications are 
introduced at WESCON. 

Whether or not you plan to visit San Fran- 
cisco, you’ll want to skim the opposite page 

See us nt WESCON -Booth 3410-3412 


for tubes that will answer your aerospace sys- 
tems needs . . . then let us know where to send 
the appropriate information bulletins. 

WRITE TODAY, SPECIFYING TUBES that 
interest you, or tell us about your particular 
microwave problem. Address Microwave and 
Power Tube Division, Raytheon Company, 
Waltham 54, Massachusetts. In Canada: 
Waterloo, Ontario. 



RAYTHEON COMPANY 


MICROWAVE AND POWER TUBE DIVISION 







AERONAUTICAL ENGINEERING 



New pictures of Russian Beriev Bc-8 jet seaplanes show additional hull details. Note width of bow stroke designed to prevent spray inges- 
tion by engines (AW July 17. p. 28). Seen in plauforin. the Bc-8's engines are toed out from the fuselage at the rear. 


Photos Show Added Russian Seaplane, Missile Details 



Bc-8 has traditional Russian tail turret configuration. Forward fuselage shows signs of salt water damage to paint. Wings have ncgab’vc 
dihedral, like the U. S. P6M. permitting wing tip floats to contact water without extension. Horizontal tail appears to have positive dihedral. 
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Russian Sukhoi Fishpot fighters (top) appear to be carrying yet another type of airborne missile (AW July 24, pp. 28. 29. 31). Silhouette 
shows a stubby configuration with small fins at nose and larger Wangular fins aft. Planfonn of air-to-surfacc missile carried by Russian 
Bear bomber (below) is seen in this new photo showing highly swept wings. Small probes arc visible at tips of tail surfaces. Nose of 
missile-carrying Bear is extensively modified for chin radomc. 
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High Degree of Mission Realism 
Is Feature of F-105D Simulator 


Nellis AFB, Nev.— High degree of 
simulation, necessary because of the 
complex, multi-mission role of the 
F-105D Thundcrchief. has been 
achieved in a newly-installed mission 
trainer at this combat crew training 
base. 

Built bv ACF Electronics Div. of 
ACF Industries, lire,, the SI. 5-million 
training device (AW Jan. 2, p. 74) real- 
istically simulates the responses pilots 
experience throughout missions in the 
Republic F-105D. Aside from duplicat- 
ing the procedures necessary to accom- 
plish instrument flight in the nuclear- 
equipped fighter-bomber from takeoff 
to touchdown, the ACF MB-7 simula- 
tor provides the pilot with valuable 
training in weapons delivery techniques 
and in the operation of the fire control, 
bombing and navigation computing 
equipment carried for all-weather mis- 
sions (AW Apr. 17, p. 88). 

A major feature, achieved for the first 
time, according to ACF, is the accurate 
simulation of land-mass radar. Built to 
reproduce a return in the simulator 
comparable to that received by the 
North American Search and Ranging 
Radar (NASARR), the simulator’s radar 
function reproduces the ground map- 
ping, contour mapping and terrain 
avoidance features of the airborne sys- 

The MB-7 also will reproduce the 
scope and instrument displays corre- 


sponding to what a pilot sees during 
any of several methods of weapon de- 
livery including high-altitude bombing, 
glide bombing and low-altitude deliver- 
ies. These attack maneuvers are accom- 
plished by autopilot or are flown 
manually with instrument reference in 
the trainer just as it would be in the 
actual aircraft. Included arc the auto- 
matic or instrument-directed escape 
maneuvers provided by the automatic 
flight control system (AFCS) in the 
aircraft. The simulator also affords re- 
productions of the scope presentations 
in air-to-air intercept missions employ- 
ing Sidewinder or other current air-to-air 

Complete profiles of wartime mis- 
sions assigned to combat units can be 
preflown by pilots in the MB-7. The 
radar returns and features that will be 
experienced should it ever become nec- 
essary to fly the actual missions are 
accurately simulated. Radar target and 
route predictions can be accurately re- 
produced by the radar simulation por- 
— tion of the MB-7 allowing for familiari- 
zation and even memorization of the 
proposed combat mission. Pilots will 
be able to “prefly” their assigned mis- 
sions as often as necessary to assure 
familiarization. 

Further adding to the reality of the 
simulation, the trainer is equipped with 
multiple variable-frequency oscillators 
which accurately reproduce cockpit 
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To create a worldwide communications 
system, three ADVENT satellites could 
be spaced equidistantly in an equatorial 
orbit. Each satellite, orbiting at 7000 
mph, could hover in a constant position 
relative to the Earth, in direct line of 
sight of approximately one-third of its 
surface. ADVENT is being developed for 
at least one year of effective in-orbit 
operation. General Electric's Missile and 
Space Vehicle Department is developing 
and building the ADVENT space craft and 
the following subsystems: 

Tracking and Command to provide position 
and orbit information. 

Propulsion to inject the ADVENT satellite 
into its correct orbit. 

Power to operate the communications and 
all other equipment— from solar energy 
harnessed by several thousand solar 
power cells; and from storage batteries 
for operation during eclipse. 

Attitude Control to orient ADVENT'S solar 
cell paddles toward the sun and its an- 
tennae toward the Earth. 

Environmental Control to keep equipment 
operating at the stable temperature nec- 
essary to fulfill the long-life requirements. 
Telemetry to provide continuous transmis- 
sion of data on eqilipment performance. 

MSVD, a department of the General 
Electric Defense Electronics Division, is 
developing the space craft for the U.S. 
Army ADVENT Program under a contract 
with the USAF Space Systems Division. 

GENERAL @1 ELECTRIC 
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ADVENT is designed to be America’s most advanced military communica- 
tions system. Three active repeater satellites, orbiting at 22,300 miles in 
space, can provide instantaneous communications among U.S. government 
activities throughout the world. To help prove overall system feasibility, Gen- 
eral Electric’s Missile and Space Vehicle Department is developing the ADVENT 
space craft for the U.S. Army, under a contract with the U.S. Air Force. 

GENERAL^ ELECTRIC 


MISSILE AND SPACE VEHICLE DEPARTMENT, PHILADELPHIA, PA. 


"a solid reliability record" 

“A VIGOROUS USERS EXCHANGE ORGANIZATION” 

“unmatched capability in its price class" 

"WIDEST SELECTION OF INPUT-OUTPUT ACCESSORY UNITS’ 
“PROGRAMMING SUPPORT IN DEPTH" 
“EASE OF USE!” 




WITH THE BEMDIX G-IS COMPUTER 
YOUR EXTRA DIVIDEND IS EXPERIENCE 

There’s a reason for the continuing leadership of the Bendix 
G-15 among small and medium-scale computers. The reason is 
experience ... for over five years ... in nearly 400 installations . . . 
in more than 1000 different applications. 

Behind this experience is superior performance, real economy, 
and proven support. . .qualities which have made the G-15 pre- 
ferred by thousands of engineers in industry after industry. 

The G-15 achievement record is outstanding. It continues to 
be a leader in its field— the number of new G-15 users is growing 
every month. Investigate the proven capabilities of the G-15 
today. See for yourself why G-15 “experience pays” . . . and how 
it can work for you. • For information 
on your particular applications write to: 

Bendix Computer Division 




noises. In addition to engine and Right 
instruments, the trainer is equipped 
with oxygen and environmental sys- 
tems. All possible manner of in-flight 
emergencies can be introduced to 
familiarize the pilot with systems opera- 

In addition to the student pilot in 
the trainer, a rated pilot is used as an 
instructor to supply the problems. A 
technician is employed to assist the 
instructor pilot. 

ACF is building seven of the M8-7 
simulators for the Tactical Air Com- 
mand. They will be installed at F-103D 
bases in the United States and abroad. 

PRODUCTION BRIEFING 


Atlantic Research Corp. has a 5250.- 
000 Air Force Flight Test Center con- 
tract for research in slum- fuels for ram- 
jet and rocket engines. Company will 
work on liquid propellant svstems con- 
taining liquid oxidizers and a metallic 
fuel to liberate heat, along with a third 
material that is gas forming. 

Aerojet-General Corp. has signed a 
S6.3-million contract with the National 
Aeronautics and Space Administration 
for first-phase development of the Ncrva 
nuclear rocket engine. Six-month con- 
tract also included a negotiated subcon- 
tract with the Westinghouse Electric 
Corp. for the nuclear portion of the 

Bell HU-1B and commercial 47C-3B 
will be evaluated by the Army during 
high-altitude operations at Pikes Peak. 
HU-1B, which is being supplied to serv- 
ice units, recently underwent additional 
hot weather trials at Yuma, Ariz., and 
this together with Pikes Peak work will 
provide Army with additional technical 
data on performance under extreme 
conditions for better evaluation of field 
reports. Bell will provide the 47G-3B 
to demonstrate capabilities of this latest 
series of the light helicopter as off-the- 
shelf procurement. The company has 
completed deliveries of previous model 
47 (1 4-1 3) series orders to the service. 

Martin Co. received a 570.7-million 
Army contract recently to complete the 
Pershing test program and to begin 
production of the missile system. 

Radiation. Inc.. Melbourne, Fla., will 
supply PCM/FM ground telemetry 
equipment for combat crew training in 
the Air Force Minute-man program un- 
der a S700.000 subcontract from The 
Boeing Co. 

Hercules Powder Co., Wilmington, 
Del., has received a contract exceeding 
S30 million from the Air Force Systems 
Command’s Ballistic Systems Division 
for continued research and development 


Taber Transducer logs 1,500,000 cycles 
in Pall filter tests without repair 

The sensitivity, continuous performance and economical life of Taber 
bonded strain gage pressure transducers are proved in test operations at 
Aircraft Porous Media, Inc, a subsidiary of Pall Corporation, Glen 
Cove, N. Y. 

This leading manufacturer of porous stainless filters uses Model 176 
Taber Teledyne Pressure Transducers in fatigue testing pneumatic and 
hydraulic filter units for missiles, aircraft, and atomic submarines. During 
these tests, pressure pulses from zero to 10,000 psi are sensed and 
recorded on an oscilloscope at a rate in excess of 150 cycles per minute. 
Rate of pressure rise is in the range of 200,000 to 300,000 psi per second. 
The unit shown above has been in operation in excess of 1V4 million 
cycles without repair or overhaul. 

For full information on Taber Transducers (in pressure ranges from 
0-50 to 0-10,000 psi) for test, ground support, and airborne applications, 
send this coupon attached to your letterhead. 



TO: TABER INSTRUMENT CORPORATION 

AEROSPACE ELECTRONICS DIVISION SECTION 49 
1H7 Goundry Street. North Tonawanda. N. Y. 

Send detailed information on Taber Teledyne and Teleflight bonded 
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The world-famous 

AEROCOM 1046 
TRANSMITTER 



1000 W CARRIER POWER 
WITH HIGH STABILITY 


mitter cabinet) is used for tele- 
phone transmission; a compression 
circuit permits the use of high 
average modulation without over- 
modulation. Model 400 4 Channel 
exciter is used for FSK. 

Output connections consist of 
4 insulated terminals (for Mar- 
coni antenna) and 4 coaxial fit- 
tings Type SO-239, which can be 
used separately or in parallel in 
any combination. For 600 ohm bal- 
anced load, Model TLM match- 
ing network is used, one for each 
transmitter channel. 

As in all Aerocom products, 
the quality and workmanship of 
Model 1046 are of the highest. All 
components are conservatively 
rated. Replacement parts are al- 
ways available for all Aerocom 
equipment. 

Complete technical data on 
Aerocom Model 1046 available 
on request. 


The Aerocom 1046 Transmitter is 
designed to give superior perform- 
ance for all point-to-point and 
ground-to-air communications. It 
is now in use throughout the world 
in climates ranging from frigid to 
tropical (operates efficiently at 
—35° to +55° Centigrade). 

As a general purpose High Fre- 
quency transmitter, the 1046 sup- 
plies 1000 watts of carrier power 
with high stability (above —10° 
Centigrade; ± .003% for telegraph 
and telephone. Temperature con- 
trolled oven for FSK). Multi- 
channel operation is provided on 


telegraph Al, telephone A3 and 
FSK (Radio Teletype). It can be 
remotely controlled using one pair 
of telephone lines plus ground 
return with Aerocom Remote 
Control Equipment. Front panel 
switches and microphone are in- 
cluded for local control. 

Four crystal-controlled frequen- 
cies (plus 2 closely-spaced fre- 
quencies) in the 2.0 - 24.0 mega- 
cycle range can be used one at a 
time, with channeling time only 
two seconds. Operates into either 
balanced or unbalanced loads. 
The power supply required is 
nominal 230 volts, 50 - 60 cycles, 
single phase. 

The housing is a fully enclosed 
rack cabinet of welded steel, force- 
ventilated through electrostatic 
filter on rear door. 

Telegraph keying (Al): Up to 
100 words per minute. Model 1000 
M Modulator (mounts in trans- 



3090 S. W. 37th AVENUE 


MIAMI 33, FLORIDA 


work on the third stage propulsion unit 
for the solid-propellant Minuteman 
intercontinental ballistic missile. Con- 
tract also calls for delivery of flight test 
motors for the Minuteman R&D pro- 
gram at Cape Canaveral. 

Boeing Co. and Catalytic Con- 
struction Co. are joint recipients of a 
contract from General Dynamics/ Astro- 
nautics to install intercontinental ballis- 
tic missile aerospace ground equipment 
at Walker AFB, N. M. Boeing will 
manage the project, with Catalytic per- 
forming installation. 

Chance Vought Corp.’s Structures 
and Systems Laboratory is engaged in 
the development of a photoelastic coat- 
ing for studying stress factors on new 
heat resistant materials at temperatures 
exceeding 500F. Ten-month study 
contract was awarded by the Aeronau- 
tical Svstems Division. USAF Svstems 
Command, 

Beech Aircraft Corp.’s Boulder 
(Colo.) Division has been awarded an 
$800,000 contract to build two tvpcs 
of semi-trailers for transporting Titan II 
fuel and oxidizer. Aeronautical Sys- 
tems Division awarded the prototype 
contract. 

Avco Corp. received a S4.450.000 
contract from the Navy’s Special Group 
for arming and fuzing of the Polaris 

General Electric’s Ordnance Depart- 
ment has been awarded a SI -million 
contract to develop Naval Radio Re- 
search Station radio telescope aiming 
reference system. 


Lear, Inc.’s Instrument Division, 
Crand Rapids. Mich., reccntlv re- 
ceived an 58,112,000 contract from 
Navy's BuWeps for all-attitude indi- 
cating and low-altitude bombing sys- 
tems. 

Lear, Inc.. Santa Monica, Calif., will 
install automatic flight control systems, 
including L-5H autopilots and com- 
mand instrument systems, in New York 
Airways, Inc.’s new fleet of Boeing Ver- 
tol 107 25-passenger helicopters. Svs- 
tem allows pilot to select altitude, 
course, or direct the 107 to hover over a 
position by pushing a button. 

More than 100 General Electric J79- 
GE-5A turbojets for the General Dy- 
namics/Forth Worth B-5SA Hustler 
bomber are being modified to -5B con- 
figuration by Southwest Airmotive Co.. 
Dallas. Tex., under a contract for ap- 
proximately $400,000 from the U. S. 
Air Force! Contract marks the first 
work on the J79-tvpe powerplant by the 


MAJOR 
BREAKTHROUGH 
in SYNCHRO 
RELIABILITY 




Available : In sizes 5, 8, 10 and 1 1 for the conven- 
tional Synchro functions. 


HAROSYN features a rotary injection transformer in which the 
primary windings and the secondary windings are made a rigid 
integral part of the housing and rotor assemblies respectively. 
No mechanical contact whatever is made between rotor and stator. 
Eliminates approximately 20 parts. Meets and exceeds all applicable 
portions of MIL-S-20708. 

See HAROSYN, the brushless synchro, at the Wescon Show, 
Booth 4510. 


For further information write for Catalog 103. 


HAROWE SERVO CONTROLS 



HAROWE SERVO CONTROLS INC. 
West Chester Pike at Westtown Road 
West Chester, Pennsylvania 
Telephone: OWen 2-2700 


Motors: Servo, Synchronous, Stepper, Velocity Damped Magnetically Braked. 
Motor Generators • Gearhead Units • Synchros • Servo Assemblies 
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UNSEEN BUT NEVER LOST. Far down In the secret depths of the sea America's Polaris 
submarines can cruise for many weeks, poised for free world defense. Without surfacing, 
men of these submarines can pinpoint their exact position constantly. The equipment to 
perform this precise duty is called Mark II SINS (Ship's Inertial Navigation System). The 
first operational SINS was designed, built, and delivered in record time by Autonetics. 


Electromechanical Systems by Autonetics 


Division of North American Aviation 



Mk. 2 English Electric Lightning Production UnderWay 


London— Production of Mk. 2 version of 
the English Electric Lightning jet fighter is 
now under way at the company’s Warton. 
Lancashire, airport, along with the Mk. 4 
two-scat trainer. 

Mk. 2 Lightning changes arc internal. 
Pilot’s presentation has been modified, 
along with the weapons control system, but 
English Electric declines to discuss details. 
Engines probably arc Rolls-Royce R.A.24R 
turbojets producing 1 4.300-lb. thrust with 

afterburning. 

Still under development is the Mk. 3 ver- 
sion, which may have a higher powered 
Avon engine for faster climb to altitude, 
such as the Rolls RB.146 Series 300 which 
produces 18.000-lb. thrust with afterburniug. 
Weapon for the Mk. 3 might possibly be 
the Red Top. an improvement on the de 
Havilland Firestreak it now carries. 

Eleven Mk. 4 trainers, designated the 
Lightning P.ll. have been built and most 
have been delivered to Royal Air Force. All 
marks include extensive use of titanium. 

Since first flight of the Lightning prepro- 
duction trainer May 6. 1959. there has been 
only one major production change, an in- 



LIGHTNING PRODUCTION line at Warton shows placement of upper Rolls-Royce Avon 
turbojet engine with access plate removed. Ridge behind canopy contains circuit breakers, 
avionic gear and iso-propyl nitrate tank for starting. Stub below wing leadiug edge is mount 
for de Havilland Firestreak missile. Teardrop shaped structure seen in nose of second air- 
plane is mount for Ferrari Airpass radar system. 



FORWARD FUSELAGE is shown under construction at left Aft section of the Lightning’s fuselage is mated to wing section at right. 


AVIATION WEEK ond SPACE TECHNOLOGY, August 14, 




MANAGEMENT 




FUEL CELL test is conducted at left in Aerospace Corp.'s Aerodynamics and Propulsion Laboratory’s Chemical Propulsion Depart- 
ment. Certain combinations of compounds and oxidizers which would generate power by electrochemical reaction are being studied. At 
right, an organic compound is purified in the laboratory’s applied chemistry section to determine its electrical properties. 


Aerospace Corp. Has Large Research Role 


By Irving Stone 


This is the second article of a two-part 
series on Aerospace Corp. The first article 
(AW Aug. 7. p. 52) delineated the organi- 
zation and responsibilities of the corporation 
and two of its three major divisions — Sys- 
tems Research and Planning Division, and 
the Engineering Division. The third major 
division, the Laboratories Division, is de- 
scribed in this week’s article. 

Philosophy of conducting research 
was part of the original projection for 
Aerospace Corp. Its laboratory activity, 
which has not yet attained full mo- 
mentum, is oriented toward basic and 
applied research in components and 
techniques directed toward achieving 
breakthroughs for systems which may 
apply 10 or more years in the future. 

Approximately 50% of the Labora- 
tories Division’s effort essentially is in 
response to systems needs and Air Force 
requests. Tire remaining 50% is under 
control of Aerospace's staff, within ap- 

Five departments within the Labora- 
tories Division cover practically all the 
technical fields in space and missile sys- 
tems except space biology, in which 
Aerospace has no active programs or 
plans for any at this time. Air Force 
lias extensive programs under way in 
this field and NASA also will play a 
big role in this area of investigation. If 
the need should arise. Aerospace is pre- 
pared to expand into space biology. 

Laboratories Division also serves as 
a collection source for the Air Force for 


FIVE SUBDIVISIONS of Aerospace Corp. s Laboratories Division are diagramed. 


ORGANIC COMPOUND is inserted in an oven at Aerospace Corp.’s Aerodynamics and Pro- 
pulsion Laboratory’s Chemical Propulsion Department to measure its electrical properties at 
varying temperatures. Test is part of a scries of energy conversion research studies being 
made of the electrical properties of organic compounds that may be suitable for use in 
transistor solar cells or semiconductors. 
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basic and applied research from indus- 
try. In this capacity it acts as a clear- 
ing house to advise the Air Force of the 
direction research is taking and the rela- 
tive successes and competences of vari- 
ous industry groups. Because Aerospace 
is non-profit, it has relatively free access 
to this industry infonnation. Industry 
also comes to it voluntarily with research 
information to promote Air Force in- 

Most of the Laboratories Division's 
work is unclassified and there is free 
exchange with all qualified scientific 
groups on Aerospace's laboratory pro- 
grams. Information on programs which 
arc classified is available to those having 
a need to know and doing work in the 
specific or a related field. 

One of the activities to which all 
divisions in Aerospace contribute, but 
which gets the most emphasis in the 
Laboratories Division, is Applied Re- 
search Management. In this activity 
Aerospace assists the Air Force technic- 
allv in the management of industry and 
university contracts in applied research. 
It advises the Air Force on progress of 
the work and phases which look promis- 
ing. Roughly S100 million of applied 
research has emanated from Ballistic 
Systems Division/Space Systems Divi- 
sion funds. Contracts in this category 
number in the hundreds. 

The broad effort of the Laboratories 
Division— covering practically the en- 
tire spectrum of basic and applied re- 
search— is divided among the following: 
• Physical Research Laboratory. This 
activity had considerable momentum 
when it began operation, because about 
half of the members of the technical 
staff here transferred from Space Tech- 
nology Laboratories’ similar activity. 

The basic aim is to conduct long- 
range research for the development of 
new physical concepts for Air Force 
far-ahead programs. This involves a 
broad capability involving theoretical 
and experimental personnel for work 
areas embracing physics, chemistry', fluid 
dynamics, and related areas. 

The laboratory is heavily involved in 
the study of magnetohydrodynamics as 
it relates to controlled fusion, since this 
might be the means of energy' sources 
or propulsion a decade from now. 

Magnetohvdrodynamie studies also 
arc being performed in plasma propul- 
sion and in re-entrv control, possibly 
by varying the thickness of the shock 
pattern on one side of re-entry body. 

Communication techniques through 
ionized gases are being investigated, 
since difficulty may be experienced here 
during the re-entry phase. One experi- 
ment being flown on an Atlas missile 
is to measure the conductivity of the 
hot gases around the entering nose cone. 
Another area of research suggested by 



GRAPH showing relationship of Atlas ICBM flight trajectory in October. 1%0. to geo- 
magnetic field, in nuclear emulsion experiment conducted jointly by Aerospace's Space 
Physics Laboratory and Lawrence Radiation Laboratory- to measure spectrum of trapped 
protons in inner radiation belt. Left curve represents earth's surface with degrees of geo- 
magnetic latitudes. Heavy curve is Atlas trajectory divided into altitude zones. Dotted 
lines arc magnetic lines of force at various distances from earth. Work is being conducted 
to obtain flux and energy spectrum in each of the altitude intervals shown on the trajectory. 
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KERR CELL photographs of transverse pinch experiment in Physical Research Laboratory- 
using preheated and pre-ionized deuterium plasma compressed by rapidly rising longitudinal 
magnetic field produced by 250,000 amp. Honing in lO-cm.-dia. single-turn strap around 
plasma vessel. Photos show successive configurations ftop left, top right, bottom left, bot- 
tom right) during alternate contraction and expansion of plasma column, with eventual 
development of instabilities. Interval between configurations is about 0.4 microseconds. 
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FLYING COVER 


From a distant ASW destroyer flies DASH* 
— an unmanned helicopter, observed from 
the ship by radar. Its mission— to deliver its 
weapon against an enemy submarine. Drone 
master control from the destroyer controls 
’copter direction, altitude and weapon re- 
lease. The shipboard and airborne radio 
control link is a product from Babcock, the 
world's leading designer and manufacturer 
of remote control and guidance systems. 

BABCOCK- rt rmnn/iug niv/mimeul fur in- 


•Drone Anti-Submarine 


BABCOCK 

ELECTRONICS CORPORATION 



this effort is the technique for varying 
this conductivity. 

The laboratory is following the Air 
Forcc/General Atomics Project Orion 
to ensure that it is supported properly 
and that the research is properly ori- 

The program has long-range propul- 
sion potential, through controlled 
atomic explosions. 

Theoretical studies are being pushed 
in fluid mechanics, plasma physics and 
superconductivity. This last category 
indicates potential in the creation of 
strong magnetic fields for plasma pro- 
pulsion, and may be useful in connec- 
tion with fusion research. 

Approximately 25 members of the 
technical staff are employed in the 
Physical Research Laboratory. 

• Space Physics Laboratory. Tin's ac- 
tivity is divided into three departments 
—Space Particles, Upper Atmosphere 
and Quantum Physics. Only the space 
particles effort has been implemented 
and includes the study of solar par- 
ticles, radiation belts, magnetic and 
electrical fields in space, and lunar an- 
alysis. Emphasis will be placed on lunar 
planetary surface studies later in the 
program. The laboratory is cooperat- 
ing with UCLA's Lawrence Radiation 
Laboratories for the use of neutron 
bombardment to irfakc a rough analysis 
of lunar surface composition. Neutrons 
will make surface material emit gamma 
rays, the specific rays being emitted de- 
pending on the specific material. Neu- 
tron pulses will be supplied by a small 
generator. The experiment is being 
proposed to NASA, and may be carried 
on one of the Surveyor soft-landing 
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Every step of the way through ENGINEERING, TOOLING, 
Rohr provides a world of experience and capability in 
aerospace structures. Typical is the jet pod and thrust 
reverser program shown above. Rohr engineers developed 
design concepts, coordinating with customer design 
groups, then worked closely with Rohr research, tooling, 
testing and production people in all phases of manufacture. 
Result? Specifications met on time at minimum cost! 


MANUFACTURING 





NORAD ON THE ALERT 


Inputs from BMEWS Provide Instantaneous 


From our vast outer defense perimeter, over thousands of miles, 
to the nerve center of the North American Air Defense Command 
at Colorado Springs, the most advanced concept of data handling 
and checkout is being utilized in the BMEWS system. The 
stakes are high, for the purpose is defense of the North American 
Continent. 

At BMEWS installations operated by USAF Air Defense Com- 
mand, computers read out missile tracking data from giant 
radars. This information is simultaneously relayed to NORAD's 
Combat Operations Center. 

The Radio Corporation of America is prime systems contrac- 


Missile Data Direct to NORAD Headquarters 


tor for BMEWS. At the COC, RCA's Display Information 
Processor computing equipment automatically evaluates missile 
sightings, launch sites and target areas. By means of data proc- 
essing and projection equipment installed by RCA and a team of 
other electronics manufacturers, the findings are displayed on 
huge, two-story high map-screens in coded color symbols, pro- 
viding the NORAD battle staff with an electronic panorama 
of the North American and Eurasian land masses. 

The handling of BMEWS inputs at NORAD is an example of 
how RCA data processing capabilities arc assuring the high de- 
gree of reliability so vital to continental defense. 



Out of the defense needs of today a new generation of RCA electronic data 
processing equipments has been born. For tomorrow's needs RCA offers one of 
the nation's foremost capabilities in research, design, development and produc- 
tion of data processing equipment for space and missile projects. For information 
on these and other new RCA scientific developments, write Dept. 434, Defense 
Electronic Products, Radio Corporation of America, Camden, N. J. 



The Most Trusted Name 
in Electronics 

RADIO CORPORATION OF AMERICA 





From General Motors. . .Temperatures Made to Order 


GM HARRISON... IN COOL COMMAND 
FOR AERO COMMANDER 




AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAl H 


72 


lunar vehicles for which Hughes Air- 
craft Co. is prime contractor. 

For investigation of solar particles, 
the laboratory will have a solar proton 
spectrometer on the Army's Advent 
24-hr. communications satellites. Pur- 
pose of the experiment is to determine 
the energy spectrum of protons which 
might be emitted by quiescent-sun and 
flare conditions. Measurements will be 
made over a substantial period, prob- 
ably for weeks. The detector portion of 
the spectrometer will be built at Aero- 

Experiment for radiation belt meas- 
urements is being proposed for a polar- 
orbiting satellite, such as Midas. As a 
piggyback unit, the experiment will 
pass through the auroral zone for elec- 

Quantum physics activity will study 
radiation properties of the atmosphere 
—absorption and transmission for vari- 
ous wave lengths with respect to infra- 
red and ultraviolet radiation. Results 
of this research could have substantial 
application to both anti-missile and 
space systems. 

Upper atmosphere research will in- 
volve structure of this regime and will 
be supplemented in the laboratory' with 
experiments with spcctrographic equip- 
ment on ultraviolet in a vacuum, such 
as dissociation of gaseous molecules. A 
similar experiment also is projected for 
space flight. 

• Materials Sciences Laboratory. Phi- 
losophy, work schedule and staff for 
this activity still are being built up. 
In the fielcl of solid-state physics, the 
laboratory will concentrate on the 
effects of very strong magnetic fields 
on metals as a basic research effort 
to determine fundamental electronic 
structure of these materials. 

Research will be a long-range effort 
to fomiulate a valid theory of con- 
stituent alloying. 

Precise group of metals to be investi- 
gated probably will include titanium 
and zirconium. Others such as iron, 
nickel and chromium, which have ferro- 
magnetic properties, are likely to have 
value in electronic applications. Also, 
titanium and zirconium are refractory 
metals which are expected to find use 
in high-temperature, high-strength ap- 
plications. 

Typical work will support Air Force 
projects under way. Properties of in- 
frared detectors will be studied for sup- 
port of various satellite programs. The 
effects of ultraviolet radiation on solar 
cells also will be investigated. 

Work in support of research in other 
laboratories will include investigation of 
the possibility of using superconduct- 
ing magnets to obtain very high field 
strengths, with possible application to 
plasma propulsion. 

In the field of applied science in 
metallurgy and ceramics, high tempera- 
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Millionth-Inch Accuracies 
For Million-Mile Journeys 


The Primary Standards Laboratory at Hercules’ Bacchus plant has 
a fundamental accuracy of four one-millionths of an inch. 

This is second order only to the National Bureau of Standards in 
Washington. Here is the calibration point for all measuring, gaging, 
machining, and assembly of the third-stage motor for Minuteman, 
the advanced second-stage motor for Polaris, and in development 
of the ultraprecision retrorocket for Ranger. 

There is good reason for such stringent physical accuracy. Missiles 
or space vehicles — whether they are to travel hundreds or thousands 
of miles, or into far distance — must traject with pin-point precision. 
And, unless the final stage is manned, or under cybernetic control, the 
governors of its final course are purely ballistic: the force, time, and 
direction with which its motor was originally endowed. 

The factors of force and time are subject to chemical prediction; 
precision and dependability in this area are the backbone of Hercules' 
current contributions to missilry. Direction of application, however, is a 
purely physical thing, and calls for new orders of accuracy in manufacture. 
It is for this reason that the Primary Standards Laboratory at Bacchus 
is one of the key units of the Chemical Propulsion Division. 


Chemical Propulsion Division 

HERCULES POWDER COMPANY 

Hercules Tower— 910 Market°St " Wilmington 99, Del. 




Complete ground training, pre-flight and flight maneuvers with the 

NEW “WHIRLYMITE” HELICOPTER SELF-TRAINER 


Del Mar offers a dynamic new system to train helicopter 
pilots: the Whirlymite Self-Trainer. It is not a simulator, but 
an operational helicopter mounted on a highly mobile, air- 
cushion platform. The unique mounting of the platform per- 
mits full freedom to rotate in azimuth, rise vertically and tilt 
in all directions. Thus, the trainee practices all "in-flight” 
maneuvers without ever going more than inches off the 
ground ... with the complete security of the no-tilt, air- 
cushion platform beneath him. Because it allows free move- 
ment across the ground, without friction, the air-cushion 
platform makes this system the first ground trainer capable 
of attaining transitional lift speeds in forward flight. 

The Whirlymite Self-Trainer is designed to move the student 
through primary training right up to solo flight, without 


requiring dual flight instruction. That means a single instruc- 
tor can handle a number of students, simultaneously, through 

completed, the Whirlymite may be easily detached from the 
platform to become an operational helicopter. 

For complete information on this versatile, low-cost train- 
ing system, write for Data File AW- 1546-2. 




ture materials will be investigated to 
extend knowledge far beyond the de- 
gree of utilization required now. Effect 
of fabrication techniques on material 
characteristics also will be investigated. 

For example, work already has been 
performed with beryllium oxide to de- 
termine the density as a function of 
temperature, time and pressure applied 
to the powder to produce plate material 
about A in. thick. With this data, a 
theory has been formulated involving 
the critical shear stress and permitted 
prediction of the type of dense body 
which would be obtained under differ- 
ent processing conditions. 

One possible use of beryllium oxide 
is in electrical insulators because of 
the material's high thermal conduc- 
tivity and high electrical resistivity. An- 
other characteristic of the material is 
its relative transparency to microwaves, 
suggesting application for high-temper- 
ature radomes or klystron windows. 
Tire material is not completely trans- 
parent, hence will absorb some micro- 
naves and heat up. and because it is 
more resistant than aluminum oxide to 
thermal shock it may be suitable for 
verv-high-power electrical applications. 
An outstanding characteristic of the 
material is that it is oxidation-proof. 

Other materials being studied for re- 
lation of basic physical and chemical 
properties to fabrication techniques in- 
clude very high melting-point com- 
pounds such as the carbides, nitrides 
and borides. 

The laboratory now has about 20 
members of the technical staff and 
about five laboratory technicians. By 
the end of July. 1962. force level is 
expected to be about 60 technical 
staffers, approximately the full staff 
for the laboratory on the basis of pres- 
ent projections. 

• Aerodynamics and Propulsion Labo- 
ratory. This activity provides technical 
support for major programs of Aero- 
space and also conducts its own research 
programs. The laboratory's Aerome- 
chanics Department provides technical 
competence in the areas of aerody- 
namics. specifically ballistic missile re- 
entry, lifting re-entry and penetration 
aids (re-entry signatures and decoy 
studies). 

Its Acrophysics Department is per- 
fonning kinetic studies, with major 
areas of interest in high-temperature 
gas dynamics such as interaction of 
electromagnetic waves with ionized 
gases, and recombination of particles 
which have been dissociated or ionized. 
In support of this work, an experimental 
shock tube facility is used for studying 
recombination. Significance of the 
study is that it affects specific impulse, 
telemetry transmission and reception 
and re-entry signatures. 

The Advanced Propulsion Depart- 
ment is in the process of being estab- 






Air Products pioneered in the application as well as 
the production of liquid hydrogen ... the ultimate 
fuel ... for missiles and rockets. Examples; the 
test facilities for KIWI, and test facilities for even 
newer missiles. Air Products possesses missile pro- 
pellant system capabilities few others can match. 
If you have a problem in propellant systems, look 
to Air Products first for the answer. 


C7&k7%0ctuc&- 
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lishcd for conducting both basic and 
applied research. It will cover electrical 
propulsion-ion and plasma propulsion 
and techniques for accelerating ionized 
gases— thermionic converters, magneto- 
hydrodynamic conversion, and facets of 
thermoelectric conversion. 

Laboratory work is being performed 
on a thermionic converter, pulse 
plasma and arc plasma propulsion de- 
vices and magnetohydrodvnamic energy 
generation. 

The chemical propulsion depart- 
ment is calculating performance of ad- 
vanced liquid and solid propellants 
which promise substantial jumps in 
thrust. Liquid hydrogen/ fluorine pro- 
pellant is being evaluated in relation 
to the entire range of factors which 
affect system performance. With solid 
propellants, the department is con- 
cerned with the effects of various type 
additives to improve impulse substanti- 

Rcgencrative fuel cells for energy 
conversion are being studied. This 
borders on applied research, and phe- 
nomena related to electrode reactions 
as they affect over-all efficiency of the 
system are being analyzed. 

Possibilities of organic semiconduc- 
tors also are being studied. Theory is 
that if organic materials can be found 
which will conduct as solid-state de- 
vices, an entire field of inexpensive, 
simple transistor-type materials will be 
opened, with miniaturization possibih- 

Kmphasis currently is on polyhy- 
droxv and polycyano compounds which 
are likely to show unique electrical 
properties, different from those of 
metal or conventional semiconductors. 
Work primarily is experimental, requir- 
ing extensive organic and physical 
laboratory facilities, which Aerospace 
has. 

Heat Transfer 

Heat transfer and fluid mechanics 
activity is investigating advanced nozzle 
configurations, and thrust vector con- 
trol devices for solid propellants. Abla- 
tion phenomena arc being studied both 
for propulsion and re-entry applica- 
tions. Aspects of nuclear propulsion 
also are being considered, such as phe- 
nomena associated with vortex reactor 
concepts of the gaseous nuclear reactor. 
This work is done in conjunction with 
Los Alamos Scientific Laboratories. 

Approximately 55 members of Aero- 
space's technical staff arc employed in 
the Aerodynamic and Propulsion La- 
, boratory. Based on present projections, 
this number should increase to approx- 
imately 100 within a year. 

• Electronics Laboratory. One of the 
very important space problems under 
study in this facility is that of deep 
space communications and vvide-band 
telemetry, which now are operating 


near the limits imposed by vehicle an- 
tenna directivity, transmitting tube re- 
liability, and available vehicle power. 

Specialists in electromagnetic and 
communications techniques arc study- 
ing sophisticated systems in which tlie 
antenna becomes an integrated part of 
the total communication system. For 
example, the use of automatic angle 
return arrays (Van Atta arrays) made 
active by printed solid-state amplifiers 
appears to be exceedingly attractive for 
mcgamile communications. 

Another area considered of prime 
importance is quantum electronics, par- 
ticularly the study of the behavior and 
application of the Laser (optical 
Maser), which permits coherent gener- 
ation of optical and infrared radiation, 
making it possible to obtain light 
beams of very high directivity. Consid- 
ered comparable in importance to the 
development of coherent microwave 
generators in the late 1930s. the Laser 
should permit order of magnitude im- 
provements in ability to communicate, 
track, and perhaps destroy objects in 

Solid state electronics activity is con- 
ducting a cryogenics program studying 
superconductivity in thin films. Feel- 
ing is that greater understanding of 
superconducting phenomena can pay 
huge dividends in space programs— 
which run the gamut from microminia- 
turization techniques to the use of 
ultra-high magnetic fields in propulsion 
systems. Head of the Laboratories Di- 
vision is Aerospace Vice President C. 
W. Shcrwin. 



Boeing Antenna 

Boeing Co. will enter large-antenna business 
with glass fiber reflectors which company 
says can hold their surface tolerance of 
0.005 in. Sketch shows proposed antenna, 
with 30-ft. dish, which Boeing currently is 
proposing to sev eral government agencies'. 
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20,392 RF OPERATING HOURS AGO 



THIS KLYSTRON WENT “ON THE AIR" 

IN A RADAR SYSTEM. TODAY IT IS 
STILL PROVIDING TOP PERFORMANCE! 

That’s the record of a Litton L-3035 Klystron 
installed in an Air Force FPS-20 radar transmitter. 
Many more of these klystrons are still giving 
full performance after more than 10,000 hours of 
continuous operation at a peak power output of 
2.2 megawatts. 

There are good reasons for the longer life and more 
stable operation of Litton pulsed amplifier klystrons. 
For example, instead of removing contaminants by 
high-voltage operation during exhaust, we bake out 
the contaminants at extremely high temperatures 
before and after assembly and during exhaust. This 
insures the absence of contaminating molecules 
within the tubes. 

If you’re looking for long operating life, superior 
performance characteristics, and design and crafts- 
manship excellence in klystrons and other microwave 
tubes, see Litton Industries. 

Write to: Litton Industries, Electron Tube Division, 
San Carlos, California. Or better still, phone: 

LYtell 1-8411. 



FPS-20, built by Bendix Radio Division of the Bendix 
Corporation for the Rome Air Development Center, Air 
Research and Development Command. 


E LITTON INDUSTRIES 
Electron Tube Division 



Unfurlable Solar Collector Is Developed 


Bv Barry Miller 

Pasadena, Calif.- Working model of 
a lightweight, parabolic collector 
capable of unfurling like a flower 
in space, then efficiently collecting 
and concentrating enough solar heat for 
a thermoelectric or a solar dynamic 
power system will be delivered to the 
Air Force shortly by F.lectro-Optical 
Systems, Inc. 

Large area solar collectors are one of 
several important components that 
will be needed for those space power 

an energy source in converting solar to 
electrical energy. A number of different 
types including collectors which are in- 
flatable. manually crectable or expand- 
able are being developed. 

The model built here and being de- 
livered to the Air Force’s Aeronautical 
Accessories Laboratory of the Aero- 
nautical Systems Division is intended to 
demonstrate the feasibility of a light- 
weight. petal-type (expandable) col- 
lector of satisfactory geometrical accu- 
racy. It is 52 in. in diameter when 
expanded, considerably smaller than a 
practical unfurlable space collector 
would be. 

Other companies arc studying similar 
petal-type collectors. The Tapco group 
of Thompson Ramo Wooldridge. Inc., 
is designing and developing a 32-ft. 
diameter storable petal collector, which 
can be opened in space, as part of its 
participation in National Aeronautics 
and Space Administration's Sunflower 
I 5-kw, solar auxiliary space power 


system. Electro-Optical recently was 
asked by the Aeronautical Accessories 
Laboratory to make petals for a 42-ft. 
diameter collector under a separate 

F.lectro-Optical's model collector 
consists of 1 8 reflecting petals circularly 
arranged and hinged to an actuating 
assembly at the center of the array. 
The collector, not including the assem- 
bly or support, weighs about 2.5 lb. It 
can be expanded from its furled con- 
figuration in approximately 20 sec., 
according to Charles W. Stephens, as- 
sociate manager of Electro-Optical's 
Advanced Power Systems Division. 

Actuating mechanism employed in 
the feasibility model is a hydraulic mo- 
tor although this might not be the 
appropriate technique for space opera- 
tions. Since emphasis of the develop- 
ment was on the concept, the collector 



arrangement of components. Collector was 
developed by Electro-Optical Systems. Larger 
model of the device could be stored in space 
vehicles, then unfurled in space. 


itself, and the quality of the petals, not 
the accessories, a manual system for 
keeping the collector properly oriented 
with respect to the sun was requested 
by the Air Force. The company found 
one of its own radiation tracking trans- 
ducers more convenient. 

In the process of furling, alternate 
petals are radially displaced about a 
tenth of an inch to provide proper 
clearance in the furling operation. 
These displaced petals fold in sequen- 
tially about 30 deg.; then the remain- 
ing leaves follow. 

Electroforming Process 

Collector petals arc fabricated by an 
clcctrofonning process which is more 
akin to investment casting. They arc 
made entirely of nickel (except for 
hinging pins), overcoatcd with alumi- 
num tor achieving better reflectivity. 
The surface-reflecting area of each petal 
is about 0.72 sq. ft. giving a total re- 
flector or mirror area of roughly 13 
sq. ft. Specific weight of each petal is 
0.2 psf.. while weight of the nickel is 
0.045 psf. per mil of thickness. 

In fabricating the petals, the skin or 
surface of the mirror is fonned on a 
mirror master whose smooth surface 
will be reproduced on the skin. A back- 
ing master is attached, the backing 
structure of the petal fonned and the 
master then removed. An clcctroformed 
holder is attached and finally the petal 
is removed from the mirror master and 
overcoated with aluminum. 

The petal collector can achieve a 
concentration ratio of at least 2,000 
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compared with a better figure of about 
12,000 for a solid reflector. The differ- 
ence is accounted for bv a larger focal 
area needed by the petal collector be- 
cause of poorer reflectivity. Concentra- 
tion ratio is the total reflector area di- 
vided by the area of the focal zone. 

The sun's rays are focused onto an 
absorber at the focus of the parabolic 
collector. Depending on the coating 
placed on the petals, they have been 
able to individually reflect as much as 
90% of the incident energy specularly. 
About 90'? of the total reflected energy 
from the present mirror can be trapped 
in the 1-in. dia. focal area. 

Efficiency of the mirror for operation 
with a Rankine cycle engine at 1,1 OOF 
would be roughly S0% , where efficiency 
is defined as the ratio of power delivered 
to the engine to the power striking the 
mirror. A solid mirror at this tempera- 
ture is about 83% efficient, Stephens 

At higher temperatures, such as those 
which would be required by a practical 
thermionic converter, efficiency of both 
the solid and the petal collector would 
drop, the latter to a greater extent. A 
solid collector would taper to 11 %, ac- 
cording to Eleetro-Optical's calcula- 
tions, while the petal collector would 
fall to 60%. Hence, primary applica- 
tions for the petal collector concept 
would be with solar dynamic and ther- 
moelectric (static) power systems. 

Micromctcorite dust would degrade 
the reflectivity of the mirror by about 
1% a year if the mirror were employed 
on a satellite in a 300-mi. earth orbit, 
Stephens indicates. 

AiRescarch Division of Garrett 
Corp. has investigated petal collectors 
as one part of its work with solar dy- 


namic space power systems. Its present 
interest is primarily with deployment of 
such collectors. 

Another device for collecting the 
sun’s heat is being produced by Good- 
year Aircraft Corp. under a subcontract 
awarded recently by Sundstrand Corp. 
This will be a 4-4-ft. dish-shaped inflat- 
able reflector made rigid by foam plas- 
tic. It will be employed with a 1 5-kw., 
Rankine cycle turboelectric system (AW 
Aug. 22, 1960, p. 69) that Sundstrand’s 
Turbo Division is making for USAF’s 
Aeronautical Systems Division. 
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► Apollo Requires Special Radar— Spe- 
cial moon landing and spacecraft radars 
will be sought by National Aeronautics 
and Space Administration in its require- 
ments for avionic equipment to be used 
on the Apollo manned lunar spacecraft. 
The spacecraft radar will have to be cap- 
able of measuring the distance from the 
vehicle to the earth and the moon dur- 
ing flight. All avionics gear for Apollo, 
including communications, navigation, 
guidance and control, plus additional 
sensors will be obtained through pro- 
curement separate from current compe- 
tition for the spacecraft and its propul- 
sion (AW Aug. 7, p. 28). 

► Ballistic Missile Discrimination— Sig- 
natures of ballistic missiles re-entering 
the earth's atmosphere will be studied 
by Electro-Optical Systems, Inc., under 
a S246.298 contract from Advanced Re- 
search Projects Agency. 

► Recent Corporate Actions-Wcsting- 
housc Electric has formed Semicon- 
ductor Molecular Electronics Dept, at 
Youngwood, Pa., to develop, produce 
and market molectronic functional 
blocks. Fred M. Heddinger is general 
manager. Other recent moves on the 
corporate level include: 

• Raytheon Co. and Indian business- 
men have fonned first transistor manu- 
facturing company, known as Semicon- 
ductors Private, Ltd., at Poona, India. 
New facility, in which Raytheon owns 
one-third interest, is expected to be 
producing transistors and diodes by the 
end of current year, the company says. 

• Silicon Transistor Corp., New’ York, 
has acquired 90% ownership of Spasors, 
Inc., San Diego, avionics manufacturer. 
New acquisition has developed radio 
altimeter for low-altitude use which is 
expected to be accurate to within a few 
inches, the company says. 

• Space Craft, Inc., Huntsville, Ala., is 
a new company, formed by former em- 
ployes of NASA Marshall Space Flight 
Center, to produce spacecraft and mis- 
sile electronic equipment. Company 
president is William B. Greever. 



SWITCH TO 


DIE FORGING... 


CUTS WING SPAR 


FORGED WEIGHT 


RY 895 LB 


Originally a hand-forged shape, this 
17%-ft wing spar forging weighed 
1,600 lb. Alcoa called upon its vast 
resources of experience and facili- 
ties to find a better method of fabri- 
cation. Alcoa’s capability broke the 
back of the problem. The solution: 
dieforging. Utilizing advanced tech- 
niques considered impossible only 
a few years ago, Alcoa will forge 
the part on its 50,000-TON PRESS. 
The pay-off will be considerable: 
an estimated 920 hours saved in 
machining time . . . and weight of 
the forging cut to 705 lb. This 
breakthrough by Alcoa will pay an 
additional dividend to the aircraft 
designers by opening the door to 
greater design flexibility. 

The die forging of this huge wing 
spar is a significant example of 
Alcoa capability at work. Alcoa . . . 
where the men, the metal and the 
machines can forge, extrude and 
cast the solution to your metal 
problems. How can we help you 
use this capability? Write: Alumi- 
num Company of America, 1870-H 
Alcoa Building, Pittsburgh 19, Pa. 

^AUCOA ALUMINUM 
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FOLLOW-UP 


f When you receive a Giannini Controls instrument or system, there's a string 
f attached. It's follow-up by qualified men who stand by to integrate the product 
I smoothly into your system. Example: after delivering the Titan project’s 3-axis rate gyro 
f package, Giannini Controls follow-up disclosed a coming need for a system concept 
change: addition of built-in self-checking features. When the Martin Company later 
asked for those features, prototype work had already been done and delivery 
l was made in two weeks. Ask the people on Titan, Atlas, F8U, Talos, Nike Zeus, 
iSkybolt, Polaris, Discoverer, Mercury. You'll hear: When it’s from Giannini Controls 
\ you get it on time, it works when you get it, and it keeps on working. 


(Giannini 1 Controls Corporation 

1500 South Mountain 

Avenue. Duarte, California 





s: Duarte, Pasadena. Glendora and Glendale, California * Caldwell, New Jersey ■ Centerbrook, Connecticut • Berwyn, Pa. o 



NOW 

SAVE ENGINEERING, 
PRODUCTION AND 
PROCUREMENT TIME 

with Dunn Engineering 

. . . Specialists in 
Radome Test Systems 

Put complete responsibility for your radome and antenna 
test systems in our hands . . . free your valuable engineer- 
ing time for other productive work. We can write the com- 
plete specifications . . . propose test programs . . . design 
and build an integrated test facility — in whole or in part 
. . . and guarantee the performance of the finished system. 

Dunn test systems provide: 

• antenna boresighting 

• angle-of-arrival radome error measurement 

• radome error slope measurement 

• radome attenuation measurement 

• antenna gain measurement 

• antenna pattern null location 

• parabolic dish ellipticity measurement 


COMPONENTS OF A 

TYPICAL TEST SYSTEM 



Central Control Console ... for high-accuracy 
measurement of the characteristics of radomes 
of intermediate sizes . . . this unit can sequence 
test operations either manually or automatically. 



Illuminating Horn . . . automatically remotely 
controlled by the test console. A Geneva drive 
rotates the horn through prescribed angles for 



Dunn makes available high-speed, automatic production 
checkout systems to ultra-high-accuracy, manually-oper- 
ated tests, with flexibility for lab use. Dunn reduces costs, 
increases reliability and speeds delivery through use of 
standard test instruments wherever possible. 




S 

Dunn Engineering CORPORATION 

CAMBRIDGE, MASSACHUSETTS 




• radar test systems 

• advanced electronic systems 

• inertial products 


Radome Holding Fixture . . . designed by Dunn 
to be almost entirely in the r-f shadow of the dish, 
minimizing fixture coupling, reflection, and back- 



Master Microwave Source . . . provides pulsed 
microwave signals simultaneously at three differ- 
ent frequencies to a maximum of three radome 
test stations. Unit may be switched and con- 
trolled locally for test and adjustment 
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NEW AVIONIC 
PRODUCTS 


• Crystal can relay. Model M-250, oc- 
cupies 0.128 cu. in. of volume and 
weighs 0.35 oz... is short enough to sig- 
nificantly reduce height occupied by re- 
lav between printed circuit boards. 
Three of these self-anchoring relays 
(shown at right in photo) can now be 
used in space occupied by single con- 
ventional sized crystal can relay with 
bent leads or pins, according to manu- 
facturer, Leach Corp.. Relay Div., 5915 
Avalon Blvd., Los Angeles 3, Calif. 



20% tolerances for fast delivers’ at 
prices which range from 30 cents to 
S2.00 each in quantity. Manufacturer: 
American Components Corp., 15222 
Grevillea St., Lawndale, Calif. 

• Microminiature C-band oscillator. 
Type 9180, measuring | in. in diameter 
and 3 in. in length, is available as de- 
velopmental model. For plate pulse use, 
oscillator can provide peak pulse power 
of 50 to 100 watts in the 4 to 6 kmc. 
range (tuning range is any 300 me. seg- 
ment of the 2 kmc. range). A CW ver- 
sion can tune any 100 me. segment of 
the 4 to 5.5 kmc. range. Power out- 
put is approximately 5 milliwatts. 
Manufacturer: Trak Microwave Corp., 
Tampa, Fla. 



• Absolute pressure transducer, Model 
737, has static error band specification 
(a measure of accuracy including effects 
of linearity, friction, hysteresis, reso- 
lution and repeatability) of ±1.2%. 
This 4-oz. pressure transducer, which 
the company says will meet all appli- 


cable government specifications, has 
range of zero-4,000 to zero-10,000 psi„ 
resistances of 1,000 to 10,000 ohms, 
±5%. resolution as low as 0.2%, vibra- 
tion of 16 to 35 g, 25 to 2,000 cps. and 
measures 1 in. in diameter by 1.4S in. 
in length. Manufacturer: Bourns. Inc., 
6135 Magnolia Ave., Riverside, Calif. 

• Digital voltmeter. Model 848, a four- 
digit, completely transistorized d.c. volt- 
meter/ratiometer. Balancing time av- 
erages 50 milliseconds. Voltmeter's 
accuracy is ± 1 digit, ratio reference 
impedance is 1,000 megohms. Manu- 
facturer: Electro Instruments, Inc., 


8611 Balboa Ave., San Diego 11, Calif. 



cess of diffusing o 

steels, superalloys, or refractory metals protects them from oxida- 
tion ond thermal shock failures at high temperatures. The integral 
alloy case won't peel or flakd off, qnd the diffusion alloy Is 
formed on Internal surfaces. | 


Stainless Steel 


Thousands of CHROMALUZED jet engine parts are now in use. 

After 1 800 hours of service these ports are re-CHROMALLIZED for 
additional life when necessary. i 


WRITE FOR ILLUSTRATED BULLETIN AH 

I 1 1 

HROMALLOY CORPORATION 

We,l Nyock, N. Y.- Elmwood 1-5900 



IK MANUFACTURING C< 
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Scotch brand magnetic instrumentation tapes 

OFFER A RIGHT TAPE FOR EVERY APPLICATION 


Knowledgeable tape users realize that magnetic tapes are 
not all alike — that it lakes specific constructions to meet 
the needs of specific applications. And they've learned to 
rely on "Scotch" brand to supply the one right tape for 
each application. Not only does "Scotch” BRAND offer a 
complete line, it offers that something extra that makes all 
the difference in performance — the uniformity and reli- 
ability that result from 3M's experience, technical skill, 
and continuing research. Make the "Scotch" BRAND label 
your guide in buying instrumentation tapes. Your 3M 
Representative is close at hand in all major cities — a con- 
venient source of supply and information. For details, 
consult him or write Magnetic Products Division, 3M Co., 
St. Paul 6, Minnesota. © 1961, 3M Company 



Tile wide “SCOTCH" BRAND line provides many tapes, including these 

SANDWICH TAPES 488 ond 489-exclusive with “SCOTCH” BRAND, of- 
fering 30 limes the wear of standard tapes, drastic reductions in head 
wear, elimination of oxide rub-oif. in standard or extra-play lengths. 
HIGH RESOLUTION TAPES 4S8 and 459-offering superior resolution in 
high frequencies, greater pulse density in digital recording. In stand- 
ard and extra-play lengths. 

HEAVY DUTY TAPES 498 and 499— offering exceptional life, good 
resolution, high resistance to temperature and humidity, reduction 
in the build-up of static charge. In standard and extra-play lengths. 
HIGH OUTPUT TAPE 428— offering top output in low frequencies. 
Performs well even in temperature extremes. 

STANDARD TAPES 403 and 408— offering the good all-round per- 
formance at low relative cost which has made them the standards 
of the instrumentation field. 


•'Scotch" brand magnetic tapes for instrumentation 


“Scotch" and the Plaid Design are registered trademarks of 3M Company. SI. Paul 6, Minnesota. Export: 99 Park Avenue, New York, N.Y. In Canada: London, Ontario. 


MISSILE ENGINEERING 


SLAM Avionics Must Resist Radiation 


By Erwin J. Bulban 

Dallas, Tex.— Research by Chance 
Vought engineers on the effects of a 
high-level radiation environment on 
electronic circuitry and components re- 
quired for the company's supersonic 
low-altitude missile (SLAM) program 
lias been successful to the point where 
the engineers say that they can write 
specifications with reasonable confi- 
dence that the equipment will qualify. 

Extensive studies here have taken the 
company past the component test level 
and basic circuit techniques have been 
solved, according to Vought. Under way 
now is testing of modules and combi- 
nations of various circuits. 

Experience to date highlights the 
paths necessary for solution of installa- 
tions in the nuclear-powered missile sys- 
tem. according to the firm. Confidence 
level is such among engineers working 
on the project that they say they could 
begin planning toward a specific flight 
date with 90% confidence that they 
would meet the target. 

Success in this area is particularly 
significant since SLAM now is the sole 
military-funded nuclear-powered flight 
system, following cancellation of the 
manned aircraft program (AW Apr. ?. 
p. 26), and it promises to develop into 
a multi-billion dollar Strategic Air Com- 
mand weapon system, industry observ- 
ers indicate. 

A major breakthrough in funding is 


expected this fall, with opening of a 

51 5-S20 million Phase I competition for 
the supersonic nuclear-ramjet-powcred 
low-altitude missile. 

Such is the growing belief in the 
future of SLAM that a number of com- 
panies have been working with Chance 
Vought, spending their own funds to 
develop state-of-the-art knowledge that 
they feci will be valuable when the big 
payoff period arrives. Chance Vought 
currently has the onlv airframe contract 
on SLAM, a SI -million aerothemiody- 
namics study involving the Pluto nu- 
clear ramjet powerplant installation, and 
also has the principal guidance contract. 
Tims far it has also invested more than 

52 million of company funds on SLAM 
studies and research. 

Avionics Subcontractors 

Approximately a dozen firms are con- 
tributing to Chance Vought's elec- 
tronics research program involving 
hardening the systems to withstand ef- 
fects of nuclear radiation. This team- 
work, encouraged by Vought. has pro- 
vided the kind of progress that leads 
its engineers to confidently forecast that 
no new inventions are required any- 
where in the system to make SLAM a 
flight status vehicle. This couldn’t be 
said a year ago, they add. 

Tire company is preparing for an ad- 
vanced phase of its SLAM electronic' 
“hardening" program— that of proving 
the capability of the terrain contour 


matching (TERCOM) guidance system, 
for which it is the principal contractor, 
TERCOM Phase I has proven itself in 
the initial flight evaluation phase— 
aboard a twin-engine Air Force testbed 
aircraft— and now awaits study of how 
effective it will be under a radiation 
environment, utilizing radiation-resist- 
ant components and circuitry plus a 
new computer, which is out on contract. 

Vought SLAM engineers are con- 
fident that the system will be able to 
perform under radiation, based on their 
past research. 

It is evident that the basic SLAM 
concept based on a nuclear ramjet 
propulsion system provides several im- 
portant benefits to the engineer in 
systems design. Since the vehicle is un- 
manned lie need not be concerned with 
the shielding problems relating to the 
human factor. The high perromiancc 
of this powerplant makes weight prob- 
lems secondary in equipment design, 
making circuit and component redun- 
dancy possible to improve the relia- 
bility level. Tests have shown that elec- 
tronic components having a capability 
of withstanding more than a million 
times the radiation levels that can be 
tolerated by humans can be designed 
with reliability. 

Chance Vought's approach in the 
electronics portion of the SLAM pro- 
gram has been to take available-now 
components and test them in radiation 
environments produced at General 
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Navy to Launch Q-4B as Target for Talos Missile 

Q-4B missile target drones built by Radioplane Division of Northrop Corp. for USAF will be launched from Holloman AFB as targets 
for Navy Talos surface-to-air missiles. The Q-4Bs-prototype and test missiles left over from the recently-concluded USAF program-are 
being procured by Navy. The Q-4B (AW Sept. 26. 1960, p. 79) is powered by a General Electric YJ85-GE-5 turbojet engine with 
afterburner. The target, equipped with a parachute recovery system, is designed to simulate a Mach 2 bomber. 
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Cubic all-weather tracking system gives detailed analysis of ADC scoring missions 


When a rocket or missile streaks 
from the armament bay of an 
interceptor over the Hglin Gulf Test 
Range and hurtles toward a target 
drone, a unique Cubic tracking sys- 
tem goes to work. Called MATTS 
for Multiple Airborne Target Trajec- 
tory System, it gives the Air Defense 
Command a complete running 
account of every phase of a scor- 
ing mission and prints out a full 
record of the intercept problem for 
later analysis. 


MATTS has already demonstrated 
an unusually high level of reliability 
in continuous ADC operation. It has 
been scheduled as primary scoring 
instrumentation for ADC's next 
biennial weapons meet (Operation 
William Tell ’61) to be held on the 
Eglin Range in October. 

MATTS operates day or night, in 
any kind of weather, continuously 
measuring and plotting the trajec- 
tories of the interceptor, the missile 
and the target drone. The system 


tells everything about the mission, 
including the distance and direction 
of the missile from the target, and 
from the interceptor, at the time of 
simulated burst. 

Cubic precision electronic track- 
ing systems, of which MATTS is just 
one example, are in world-wide use 
for scoring, range safety, air traffic 
control, satellite geodesy and radar/ 
telemetry acquisition. For informa- 
tion, write Dept. AW-108, Cubic 
Corporation, San Diego 11, Calif. 


employment opportunities . . . Many challenging space age projects at 
Cubic invite inquiry from experienced engineers and scientists. 
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Dynamics Ft. Worth's ground test 

Basically, the considerable research 
done here has indicated that materials 
that are high-temperature-resistant are 
inherently radiation-resistant and that 
solid-state type electronic components 
are sensitive to radiation effects. 

As explained by Project Engineer John 
Mitchell, the radiation effects of the 
Pluto ramjet propulsion system, which 
is proposed for SLAM, for example, are 
in the range above electronic equipment 
radiation thresholds-over 10" fast 
neutrons/cm .* to 10" fast neutrons 'em.’, 
necessitating "hardening." 

Radiation hardening techniques, 
which involve developing the nuclear 
damage threshold of each component by 
using the Radiation Effects Machine 
Analysis System (REMAS), have made 
it possible to raise the thresholds to 10” 
fast neutrons/cm.’ and higher. In the 
case of ceramic tube devices, for in- 
stance. the level has been raised to 10“ 
fast neutrons, and successfully tested 
in operation under a steady-state nuclear 
environment for 100 hr. 

Trends Noted 

On the basis of these studies and with 
the background of considerable other 
research by other agencies, including 
those engaged in the Aircraft Nuclear 
Project, several general trends in char- 
acteristics of electronic components as 
a result of disorders afflicted by radiation 
were described by Mitchell, including: 

• Miniature and subminiature tubes ex- 
perience a general reduction of emis- 
sion current, increase in control grid 
current and a change in transductance. 
Some tubes experience fissures in the 
glass envelopes or breaking of the glass- 
to-metal seals. Light-sensitive devices 
undergo an erratic increase in dark cur- 
rent due to gamma radiation and a 
change in sensitivity has been noticed 
because of discoloration of the glass. 

• Resistors are dependent on material 
compositions and manufacturing proc- 
esses. Initial resistance values of carbon 
composition resistors may change 10%. 
with higher resistance values showing 
greatest degradation. Wirewound re- 
sistors are the most stable standard type 
resistors for operation in steady-state 
radiation fields. 

• Capacitors usually exhibit a change in 

tion factor and a decrease in leakage 
resistance. 

• Transformers may be affected by ex- 
pansion and deformation resulting from 
the change in structure of the potting 
compound and there also will be a 
reduction in insulation resistance be- 
tween windings. In some cases, the 
magnetic properties of the transformer 
core are altered. 

Recognition of these general trends 
permits hardening of most off-the-shelf 


equipment by following some basic 
steps. Mitchell mentioned these as 

• Select a reliable piece of equipment 
that will perfonn the required work 
function. 

• Determine the environment— nuclear 
in addition to non-nuclear— in which the 
equipment must operate. 

• Evaluate each component of the 
equipment to determine if it will meet 
the environmental requirements. 

• Eliminate the weak links and replace 
with more radiation-tolerant compo- 

• Redesign, where direct component 
substitutions are not possible, to com- 
pensate for the radiation effects, or re- 
design to utilize a different, more radia- 
tion-tolerant, component. 

• Keep the circuit design as simple as 

• Be careful in circuit arrangement to 
avoid placing high impedance lines 
adjacent to one another and keep circuit 
layout “clean." 

Component Tests 
Tests on actual components and 
circuitry that were assembled in bread- 
board form, and then operated dynam- 
ically throughout during a 100-hr. radia- 
tion exposure period, with complete set 
of circuit operating data being taken 
every two hours, showed these results: 
A transistorized valve drive amplifier 
failed completely within a half-hour 
after the radiation test started. The time 
integrated fast neutron flux was ap- 
proximately 5 x 10” fast neutrons/cm.’. 
But this failure was expected as the 
circuit had been included only as a 
reference for comparison of actual 
damage. 

One demodulator circuit, utilizing an 
SN-1724H ceramic electron tube failed 
after 45 min. of radiation, but this is be- 


lieved to have been a random failure 
rather than a result of the test, since an 
identical circuit remained operational 
for the complete 100 hr. of testing. 

A synchronizer amplifier failed to 
operate properly after 45 hr. and com- 
pletely recovered at 73 hr. and con- 
tinued to operate properly for the re- 
mainder of the trial. The cause was 
determined to be a temporary change 
in a component characteristic. 

A motor driver amplifier failed after 
some five hours of radiation and another 
motor driver amplifier became very 
sluggish after some 60 hr., failing com- 
pletely at 90 hr. 

Twenty of the 24 circuits tested were 
still functioning properly at the end of 
the 100 hr. of irradiation. 



Miniaturized Gyro 


Miniature G8 gyro with two degrees ot free- 
dom (right), developed by American Bosch 
Anno Corp., weighs only one-fourth as much 
and occupies only one-fifth the volume of 
similar gyro which Arma builds for Atlas in- 
ertial guidance system (left). New gyro uses 
an inner gimbal which is a sealed floated 
beryllium sphere containing spinning rotor. 
Another floated solid beryllium ring pro- 
vides second degree of freedom. Arma says 
it expects to apply new G8 gyro to advanced 
ICBM guidance and space vehicle naviga- 
tion, as well as use it for azimuth alignment 
(north-scckiug gyro) purposes. Gyro was de- 
veloped under Air Force sponsorship. 
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In Navy’s Polaris missile system-a major contribution to free 
world defense-it’s a matter of “as the submarine goes, so goes 
the missile.” 

Navigation systems manager for this deterrent weapon, 
Sperry has evolved a system which provides the navigational 
accuracies required over the weeks and months a submarine 
is submerged. An inertial guidance system, double checked 
by a complex of instruments and master computer, not only 
guides the submarine and pinpoints its position, but telegraphs 
directly into the missile the exacting data needed to start it on 
its way. Thus has navigation been called the key to undersea 
firings: one degree error in the sub’s heading means a 20-mile 
miss for the missile. General offices: Great Neck, N.Y. 




Variable depth launch facility com- 
pleted for the Naval Ordnance Test 
Station, Pasadena Annex, in 170 ft. of 
water off San Clemente Island, Calif- 
will be used to develop advanced Polaris 
missiles which can be launched from a 
wide range of depths. 

Security of missile-launching sub- 
marines from enemy action will be 
greater if the missile can be fired from 
greater depths. The launch facility off 
San Clemente should permit pop-up 
tests or live launches of Polaris missiles 
from approximately a 75-ft. range of 
depths. 

The launch tower of the facility is 
buoyant and is made of four precisely 
manufactured steel spools in a stack 
mounted atop an eight-sided structure. 


A haul-down winch on the floor of the 
ocean controls the depth of the 
launcher. The structure is anchored to 
concrete-filled steel pilings set in the 
ocean bottom. The 5900,000 facility 
has a total weight of 120,000 lb. and is 
able to withstand a 300,000-lb. eccen- 
tric load during the launch of one of the 
developmental Polaris missiles. Two 
telescoping camera towers are located 
about 25 ft. from the launcher and 12 
high-speed underwater cameras will 
collect data on the underwater trajec- 
tories of the test missiles. Three tele- 
vision cameras are stationed to let ob- 
servers watch underwater operations 
from the staging vessel and the instru- 
mentation barge that houses controls for 



5TANDARD 

LINE £ INTERSTAGE 

FILTERS 



UTC STANDARDIZED FILTERS have been 
developed to cover the more common 
mid-range frequency filter requirements with 
stock units. All are in compact drawn her- 
metically sealed cases shielded to reduce 
hum pick-up. They are divided into seven 
basic types. 

BMI filters are band pass interstage units 
designed to operate between a vacuum tube 
plate (or 10,000 ohms) and a grid. They 


output for transistor application. 

BML band pass filters, similarly, 
a grid, but have an input imp 
500/600 ohms. They provide a g ). 



to 12,000 cycles. LMI special: 
from M0 to 12,000 cycles. LML filters ar 
available from 500 to 12,000 cycles. 

UNITED 

TRANSFORMER 

CORPORATION 
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VAP-AIR 
10VD.C. 
POWER 
SUPPLY. . . 

with regulation 
accuracy ± .01% 

This compact dual function constant 
voltage regulator is used in a missile 
telemetering application. The regula- 
tor provides a low voltage reference 
supply of 10 VDC; it also contains an 
inverter which furnishes a de-com- 
mutating voltage of —0.5 VDC. Small, 
lightweight, and accurate, it provides 
close regulation of voltage over a wide 
temperature range. Components are 
held to a minimum to achieve highest 
reliability with optimum performance. 
The Unit meets all environmental 
conditions of MIL-E-5272C. 



VAP-AIR . . . COMPLETE 
CONTROL CAPABILITIES 

Entire systems and a complete line of 
sensors, electronic controls and precise 
power supplies, electro-pneumatic and 

line air valves and regulators, electric 
power controllers and heat exchange 
equipment — for aircraft, 
ground support devices. 







Metallurgical Memo from General Electric 


How do you hold together 
a supersonic sandwich? 


With a brazing alloy that becomes an 
integral part of the entire assembly . . . that's 

General Electric's vacuum-melted answer 

In brazing honeycomb laminations for high- 
temperature, high-strength applications, selection of 
the brazing alloy is at least as important as the metals 
to be brazed. If the braze is inadequate, the entire 
assembly is useless. 

General Electric’s vacuum-melting process produces 


a brazing powder for honeycomb applications which 
has exceptionally low erosion characteristics and 
offers top strength even up to 1800° F.! It also pro- 
vides superior “filleting” characteristics for better 
stress distribution in brazed joints. 

In addition to alloys for honeycomb brazing, G-E 
offers vacuum-melted brazing powders for general 
purpose and wide-gap applications. Each is of highest 
purity, uniformity, and reliability. May we send 
you additional information? Write: Metallurgical 
Products Department oj General Electric Company, 
11107 E, 8 Mile Street, Detroit 32, Michigan. 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL 


ELECTRIC 


CARBOLOY® CEMENTED CARBIDES • 


DIAMOND • MAGNETIC MATERIALS • THERMISTORS • THYRITE® • VACUUM-MELTED ALLOYS 
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Avionics Industry Growth Potential Seen 


By Harry M. Raven 

New York— Avionics industry as a 
whole is still a growth industry and. 
while some segments of it. such as 
radio and television, have run out of 
steam, others, such as data systems and 
space equipment, have phenomenal 
growth potential, according to Dr, 
Arnold O. Beckman, president of Beck- 
man Instruments, Fullerton, Calif. 

His company is not linked as closely 
to the national economy as some avi- 
onics firms, Beckman told the New York 
Society of Security Analysts, because it 
mainly produces end products for the 
scientific and industrial research and 
development fields. Thus, Beckman's 
market is less likely to be affected by the 
ups and downs of the economy than is 
an avionics company selling equipment 
used in manufacturing or tied to the 
consumer market. 

Beckman manufactures complete data 
systems and instruments for analy- 
sis, measurement, counting, recording 
and control, and makes only a few com- 
ponents— usually only those which it 
can’t procure elsewhere. 

Beckman was in the semiconductor 
business through a subsidiary. Shockley 
Transistor Corp., until Apr. 1, I960 
when it sold Shockley, which had been 
operating at a loss since its inception, 
to CIcvitc Corp. 

Divestiture of Shockley has turned 
out to be doubly fortuitous for Beck- 
man, first because the company has been 
able to apply its resources more profit- 
ably toward other divisions, and second 
because with hindsight it looks as 
though it was just as well to voluntarily 
drop out of the semiconductor business, 
in which shakeouts are being predicted 
(AW June 12, p. 7?)- 
Company's Aims 

Beckman said corporate size is not his 
company's objective, acquisitions not- 
withstanding, but that growth in per- 
share earnings is. He said Beckman aims 
at achieving this by acquisition of com- 
panies making products with growth 
potential that are a logical extension of 
Beckman's product line, such as Offner 
Electronics of Schiller Park, III. This 
company, which Beckman is acquiring 
in a stock transaction, makes a direct- 
writing oscillograph and other products 
which will complement Beckman’s 
space instrumentation, industrial and 
medical product lines. 

Beckman said that return on invest- 
ment is the criterion by which new 


product introduction is |udged, and that 
a 50-35% rate of return is regarded as 
satisfactory for its products. 

Other means by which the company 
is striving for growth. Beckman said, arc 
by trying to keep out in front of its 
competitors, by keeping close watch on 
market requirements and by maintain- 
ing an effective research and develop- 
ment staff. On this last point Beckman 
said that 75% of all the company’s 
offers to technical graduates last year 
were accepted. 

Beckman’s per-share earnings for the 
fiscal vear ended June 30 are estimated 
at $2.50, based on Fiscal 1961 sales of 
S65.5 million and net income of S3.5 
million. These arc record sales and 

Approximate Fiscal 1961 figures for 
both Beckman and Offner are: sales- 
$68.75 million: net camings-S4 mil- 
lion; per-share earnings— S2.70, based 
on 1,460.000 Beckman/Offncr shares of 

Beckman’s Fiscal 1960 financial re- 
sults were: sales-S 54,2 57,282; net earn- 
ings— $3,092,915; per-share earnings— 
$2.24. 

Thus Beckman ended Fiscal 1961 
with sales up 20% and profits up 22% 


per share. Government contracts ac- 
counted for slightly more than 30% of 
total business, including $1.5 million for 
research and development contracts. 

The company is “very active" in satel- 
lite communications, Beckman said, and 
looks for sizable research contracts for 
space project instrumentation. Beckman 
said this type of research contract is 
particularly desirable because it may 
lead to new products which can be pro- 
duced for industry. Beckman is develop- 
ing a lunar surface analyzer for Jet 
Propulsion Laboratory’s unmanned, sta- 
tionary Project Surveyor vehicles (AW 
July 3, p. 62), and developed and built 
some major components of the Project 
Mercurv capsule telemetry instrumenta- 
tion (AW May 22, p. 67). 

The company’s current growth rate 
is 20-25% a year and this rate is ex- 
pected to apply to 1962 financial fig- 
ures. The firm ended Fiscal 1961 with 
a record backlog, but the dollar amount 
of this backlog is kept confidential for 
competitive reasons. 

William W. Wright, Beckman In- 
struments financial race president and 
controller, told the security analysts that 
Beckman had a cash balance on June 
30 of $7 million. With the working 
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AERONCA designs and produces 
precision antenna systems for advanced 
radar complexes 

Featuring new concepts in design and construction, Aeronca para- 
boloid antennas set new standards in precision . . . regardless of 
size. The principles and accuracy inherent in the 60-foot X-Band 
dish illustrated above are adaptable to antenna designs of virtually 
any size or shape. 

Aeronca antennas are lightweight high-strength rigid structures of 




98 


LJL_P 


capital required on an annual basis run- 
ning about $2 million, Wright said 
that the S5-million remainder should 
serve the company's capitalization needs 
for about five years, based on a con- 
servative growth rate. 

The company received new capita] 
of $7.8 million through an offering of 
69,976 shares of common stock for sub- 
scription by stockholders on the basis 
of one new share for each 20 shares 
held (AW Mar. 27, p. 99). This offer- 
ing was made for the purpose of paving 
off short-tenn bank loans and to help 
defray the cost of plant expansion and 
new equipment. 

In Fiscal 1961 Beckman completed 
building programs costing a total of 
$2.5 million, including additions to en- 
gineering and manufacturing facilities 
at Fullerton and Palo Alto, Calif., and 
construction of a 100,000-sq.-ft. build- 
ing at Fullerton for the Systems Divi- 
sion, which produces data processing 
equipment. 

Capital expenditures in Fiscal 1961 
were $3.9 million and depreciation was 
$1.7 million. Capital expenditures in 
Fiscal 1962 are expected to be S2.5-3 
million and depreciation is expected to 
remain at the S 1.7-million level. 

Beckman common stock is listed on 
the New York Stock Exchange. The 
price recently moved up to the 130s. 
with a high for the year of 145} and a 
low of 87. 

Mergers and 
Acquisitions 

Air Products, Inc., Allentown, Pa„ 
has acquired complete control of its 
British subsidiary. Air Products, I.td„ 
from the Buttcrlv Co., London, Eng- 
land. The transaction, involving $2,- 
436,000 cash, will be completed by 
September. Air Products had purchased 
a 51% controlling interest in the com- 
pany in 1957. The British company, 
which designs, installs and operates 
oxygen plants and other cryogenic 
equipment, has annual sales exceeding 
$5 million. 

Lionel Corp., Hillside, N. J., will ac- 
quire the government products division 
of parachute manufacturer M. Stemthal 
& Co.. New York City and Roxboro, 
N. C. Martin and Augustus Steinthal 
will head Lionel's Steinthal Division 
following acquisition based on an ex- 
change of stock. The company pro- 
duces personnel and cargo chutes, jet 
aircraft drag chute brakes and space 
capsule recovery parachutes, with sales 
of over $6 million last year. 

Fairchild Stratos Corp. has acquired 
Tribo-Nctics Laboratories, Vermilion. 
Ohio, which specializes in gas-lubricated 
bearings. The business and equipment 



the complete line . . . 

DIGISYN® DIGITAL 
POSITION TRANSDUCERS 

(Non Contacting) 

• Direct Reading Cyclic Codes: Binary; 
Sine/Cosine; BCD; Special. 

• Incremental Counts per rev: 1000 thru 
65,000. Many counts standard. 

• Qualified to Military Specifications. 

• Integral Power Supplies, many models. 

• Remote Go-No-Go test provisions. 

• Output Counters and Decimal 
Displays available. 

Send for Engineering Data or call 
( Boston ) COpley 7-8425 
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SOLID SUCCESS 

On August 5, 1961, United Technology Corporation 
successfully test-fired the nation’s first operational proto- 
type segmented solid propellant rocket developing thrust 
in excess of 200,000 pounds. This major achievement is a 
significant milestone in the national program to develop 
multi-million-pound thrust boosters. 

UNITED TECHNOLOGY CORPORATION 



Financial Briefs 

General Mills had net earnings of 
approximately $12,800,000 during the 
fiscal vear ending May 51. This was an 
increase of Sl.500.00b or 11.2% above 

Sarjswjw: 

852,247 and earnings of $16,529 for the 
six-month period ending June 30. Per 
share earnings for the period were three 
cents. Sales compared with S3.795.022 

ings'werc r p Fa e ce 0 of a" losfof HK470 

Boston Capital Corp. has invested 
$500,000 in Electronic Research Asso- 
ciates, Inc., Cedar Grove, N. |. The 

SHALES 

996, 12% above 1959. Assets of the 
corporation rose from 51,907,329 in 




dio Co. had a net income 
' for the nine months end- 


ing Apr. 30. 1961, or S1.22 per share of 
common stock. Net income for a simi- 








vices, thermal and magnetic circuit pro- 
tectors, military and commercial panel 
meters, transistor meters and other 
electronic instruments. Offering is 50,- 
000 shares of common stock, for public 
sale on an all or none basis; public offer- 
ing price and underwriting terms to be 
supplied by amendment. Proceeds, to- 
gether with other funds of the com- 
pany, will be applied to the cost of 
expanding its business through the de- 
velopment of new and improved prod- 
ucts, and to the retirement of its long- 
term debt. The company intends to 
apply $157,500 to the retirement of a 
54% long-term loan and SI 80,000 to 
the further development of the line of 
circuit protectors marketed by the com- 
pany; the remainder will be used for 
general corporate purposes. 

Radiation Instnunent Development 
Laboratory, Inc., Northlake, 111. (organ- 
ized under Illinois law in 1957 and re- 
organized under Delaware law in May, 
1961), principally engaged in the de- 
velopment, design and production of 
electronic instruments and systems for 
the detection, measurement and analy- 
sis of nuclear or atomic radiations. 
Offering is 100,000 shares of common 
stock; 86,666 shares for public sale 
by the company, and 15,354 outstand- 
ing shares by the present holders 
thereof. Public offering price and 
underwriting terms to be supplied by 
amendment. Proceeds from the com- 

E any's sale will be added to general 
imds for working capital purposes, in- 
creased research and development ex- 
penditures and anticipated expenses in 
connection with the leasing of addi- 
tional plant facilities. Of such amount, 
$150,000 will be used for the payment 
of current bank borrowings which were 
incurred to supplement working capital. 

Ets-Holdn &• Galvan, Inc., San Fran- 
cisco, Calif., engaged in installing elec- 
trical and electronic systems in missile 
production facilities and in missile and 
satellite base installations, including 
ground support systems for testing and 
operational sites, as well as communica- 
tions systems and tracking systems for 
missiles and satellites. Offering is 209,- 
355 shares of common stock; 100,000 
shares for public sale by the company, 
and 109,355 outstanding shares by the 
present holders thereof. The offering 
will be made on an all or none basis; 
public offering price and underwriting 
terms to be supplied by amendment. 
Proceeds from the company’s sale will 
be added to funds of the company to be 
used for general corporate purposes, 
principally for working capital. The 
company anticipates that substantially 
all of the proceeds will be applied ini- 
tially to the reduction of short-term 
loans payable to a bank, which loans 
were used for working capital purposes. 



Instrument Rack Shown 


Standardized instrumentation rack for upper 
atmosphere sounding rockets, developed by 
Geophysics Corp. of America, can accommo- 


Trcsco. Inc., Philadelphia, Pa., en- 
gaged in the manufacture and sale of 
specially designed and engineered trans- 
formers and inductors which are used as 
components for various types of elec- 
tronic equipment. Offering is 100,000 
shares of common stock, for public sale 
at S5 per share. Proceeds will be used 
to reduce existing bank loans; for re- 
search and development costs necessary 
to produce new items currentlv under 
development; to finance initial opera- 
tions of a subsidiary; the balance for 
general corporate purposes. 

Federal Tool and Manufacturing Co., 
Minneapolis, Minn., engaged primarily 
in the manufacture and sale of short- 
run stampings out of such metals as 
sheet strip steel, sheet aluminum, brass, 
copper, bronze, nickel, beryllium, stain- 
less steels and aircraft alloys, and such 
non-metals as phenolics. nylon and 
fiber. Offering is 300,000 outstanding 
shares of common stock by the holders 
thereof, for public sale at S5 per share. 

Cosmodyne Corp., Hawthorne, Calif.; 
the company and two wholly-owned 
subsidiaries are principally engaged in 
the design, development, manufacture, 
sale and leasing of specialized equip- 
ment for the storage, transportation and 
pumping of cryogenic liquids and gases. 
Offering is 100,000 shares of common 
stock for public sale; public offering 


price and underwriting tenns to be sup- 
plied by amendment. Proceeds will be 
used to finance the manufacture of cryo- 
genic equipment for lease to customers; 
to purchase manufacturing and process- 
ing equipment; of the balance, a portion 
will be used to reduce recent bank bor- 
rowings and the remainder will be 
added to general funds to meet costs of 
new product development and for addi- 
tional working capital. 

Polarad Electronics Corp., Long 
Island City, N. Y., engaged in the 
design and manufacture of microwave 
test instruments; it is also engaged in 
a number of defense production con- 
tracts and defense research and develop- 
ment contracts with respect to elec- 
tronic counter-measure equipment, 
communication equipment, precise 
navigation instruments, and ground 
control and test equipment for guided 
missiles and other advanced military 
systems. Offering is 37,000 shares of 
common stock which have been or will 
be issued in exchange for all the issued 
and outstanding stock of Federal 
Scientific Corp., New York City, which 
shares may be sold by the recipients at 
prices based upon current prices to or 
through dealers in the over-the-counter 
market or on any national securities 
exchange or otherwise (32,000 shares 
have been so issued and an additional 
5,000 may be issued). Federal is en- 
gaged under military contracts and sub- 
contracts in work relating to coherent 

Pfm 

and contin 

Edo Corp., College Point, N. Y.; the 
company and its subsidiaries arc en- 
gaged in the design, development and 
manufacture of a variety of items of 
electronic and electrical equipment and 
components, specializing in marine 
(both surface and undersea) and air- 
borne devices, and in the design, de- 
velopment and manufacture of special- 
ized sheet metal products for use in 
ships, submarines and aircraft. Offering 
is 108,971 outstanding shares of com- 
mon stock, for public sale by the hold- 
ers thereof; offering price and terms to 
be supplied by amendment. 


Tex.; organized in October, 1958 
engaged in the business of investing in 
small business concerns through the 
purchase of their convertible debentures 
and by making long-tcnn loans to such 
concerns. Offering is 1.000,000 shares 
of common for public sale; public offer- 
ing price and underwriting terms to be 
supplied by amendment. Proceeds will 
be used to provide investment capital 
to enable it to make additional loans 
and furnish additional managerial serv- 
ices to small business concerns. 
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Advanced Boeing programs offer rewarding futures for 

STRUCTURAL, MECHANICAL AND AERONAUTICAL ENGINEERS 


The model pictured above shows some 
design aspects of the new three-engine 
Boeing 727 short-to-medium range jetliner. 
This new jet, already an outstanding sales 

iciudc Boeing 707 and 720 jetliners and 
supersonic transport project. 

Expanding Boeing programs have created 

a! and aeronautical engineers in a wide 
ange of activities in research, development. 


design, manufacturing and test. Although 
aircraft experience is desirable, training 

fields who wish to apply their capabilities 
to aircraft projects. 

At Boeing, world leader in multi-jet air- 
craft, you'll be hacked by research facilities 
unequalled in the industry. And you'll he 
working in a dynamic cr 

The Boeing Transport Division is loc 


famous recreational facilities, excellent 
schools and housing, and healthful nuldoiir 
Western living for the whole family. 


MAIL COUPON TODAY 
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TRANSPORT DIVISION 



ENGINEERS &~ 
SCIENTISTS 


Engineers and scientists at General Dynamics|Astronautics enjoy 
not only the immeasurable rewards of participating in the devel- 
opment of this nation's most advanced space systems, but the 
added bonus of living and raising their families in resort-like San 
Diego, California. San Diego's climate is near-perfect, and its 
ideal location permits almost any sort of family recreation the year 
around. Indeed, on the first day of summer last year, the tempera- 
ture was 78 degrees; on the first day of winter. 76. Schools are 
excellent and uncrowded; cultural attractions abundant; advanced 
educational facilities are constantly being expanded. 

If you are an experienced engineer or scientist, just a cut above 
the average, we'd like to tell you more about our company, our 
community, and how they might fit into your future. You'll find 
more information on the back of this page, and a convenient 
inquiry card which will receive immediate and confidential atten- 
tion. Why not mail it today? No obligation, of course. 


If the inquiry card has been removed, or if 
you wish to furnish or request more 
detailed information, please write to 
Mr. R. M . Smith, Industrial Relations 
Administrator-Engineering, Mail Zone 
130-90, General Dynamics 1 Astronautics, 
5672 Kearny Villa Road, 

San Diego 12, California. 

(If you live in the New York area, 
please contact Mr. T. Cozine, 
manager of our New York placement 
office. Circle 5-5034. > 


GENERAL DYNAMICS 



ASTRONAUTICS G il II ID 


FORMERLY CONVAIR/ASTRONAUTICS 



ENGINEERS AND SCIENTISTS 



, the third fastest growing comn 
ttes. it is situated 10 miles no 
ler and a little over 100 miles 


located in San 
community 
north of 


General Dyi 
Diego. California, 
in the United Stat 
the Mexican border 
of Los Angeles. 


SCIENTISTS & ANALYTICAL ENGINEE 

or Sc. D for electronics and physical research; com- 
puter analysis and application; and instrumentation 

ELECTRONIC DESIGN & TEST: communication sys- 
tems and data transmission design; logical circuitry; 
automatic control systems; and electronic packaging. 
BSEE plus appropriate experience required. 
MECHANICAL DESIGN: BSME or AE for pneumat- 
ics. hydraulics, and fluid systems design and test. Also 
missile GSE and missile structures designers. 
RELIABILITY ENGINEERING: San Diego openings 
exist for experienced engineers with applied higher 
mathematics education, preferably in statistics; higher 
degrees preferred. Circuit analysis with transistor and 
diode experience is also desirable. 

ENGINEERING WRITERS with 2 years college and 3 
years experience in preparation of TCTO’s; Opera- 
tions, Maintenance, and Overhaul manuals. 


SYSTEMS ENGINEERING: BS degree required, ad- 
vanced degree desired, in engineering or related field. 
2-5 years experience, including missile or similar back- 
ground in testing, methods of operation, systems an- 
alysis, and evaluation. Assignments will include estab- 
lishment of test requirements, determination of factory 
tolerance structures, and evaluation of field testing. 
GUIDANCE SYSTEM ANALYSTS to define the opti- 
mum characteristics, philosophy, and mode of opera- 
of sophisticated guidance systems of extreme 
racy. A Ph.D degree plus experience in guidance 


PRE-DESIGN ENGINEERS 

posal preparation and systen 
tracking systems. 

If you desire to become pat 
urge your prompt inquiry on 
Placement Inquiry. 

Technical openings also ex 
Write Mr. K. M. Smith, hid. 
istrator-Engineering, Dept. I 
ics Astronautics. 5672 Kearny Villa Koaa, ban Utego 
12, California. (If you live in the New York area, 
please contact Mr. T. Cozine, manager of our New 
York placement office. Circle 5-5034.) 


n of guidance a: 


h other specialties. 
:l Relations Admin- 
10, Genera I Dynam- 
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Aerospace Industry Salaries Are Reported 






On September 25, AVIATION WEEK and Space 
Technology will publish one of the most important 
issues in its history . . . “FORGING MILITARY 
SPACEPOWER” - USAF SYSTEMS COM- 
MAND ISSUE. For the first time, the complete 
story of the newly activated USAF Systems Com- 
mand will be presented to the aerospace industry 
throughout the world. 

The new Systems Command will serve as a single 
agency to control R&D and procurement of all air- 
craft, missile, avionic and space systems for the 
USAF from the idea stage through the time they 
are in the field ready for use. This concept of a 
single agency for both systems R&D and systems 
procurement will have penetrating impact on all 
aerospace industry companies selling hardware or 


research services to the Air Force. 

The Systems Command will control approximately 
$15 billion in contracts and annually will award 
$7-8 billion in new contracts making it the most 
important single source of aerospace industry busi- 
ness. Further evidence of the impact on industry 
are policy and procedure changes which can be 
expected in many areas such as technical approach, 
contract competition, proposals, cost estimating, 
management structure and subcontracting. 

These are just a few of the important details to 
be covered in the Systems Command Issue, which 
will constitute a new handbook in doing business 
with the Air Force. Teams of AVIATION WEEK 
editors are now visiting the various bases of the 
Command for full, complete reports. Detailed edi- 



r MILITARY SPACEPOWER" 

USAF SYSTEMS 
COMMAND ISSUE 


SEPTEMBER 25, 1961 


torial coverage will be given to procurement, or- 
ganization, plans and programs, policies, proce- 
dures and future technical activities. 

AVIATION WEEK is privileged to present this 
edition to the industry covering our newest and 
vitally important Command. Prime contractors, 
subcontractors, suppliers and firms doing R&D 
work for the Air Force will be extremely interested 
in this new issue which will lay the groundwork 
for future contacts with the Command. It will su- 
persede all previous editions on USAF research, 
development and procurement policies. 

Your company is urged to participate by advertis- 
ing its capabilities and facilities for the further- 
ance of the defense effort. Write, wire or call collect 
for space reservations. 


Aviation Week 

,nd Space Technology 


,g|. A McGRAW-HILL PUBLICATION > ( 

330 West 42nd Street, New YotK 36, H.Y. 51 




This camera watches the birdie 


This is a ballistic camera, designed to photograph a missile in flight, and check its trajectory against a precise 
background of stars to detect the slightest deviation from course. It is the largest accurate ballistic camera 
ever built. Its S-element, 600-mm, f/2 lens has an accuracy of 1 part ||| A n f PAMIP O 
in 200,000. Though the shutter is 12 inches in diameter, it opens and RUIl I HU H Iw3 
closes in 2 milliseconds. The entire instrument, including its unique __ _ a won of 
lens and shutter, was designed and manufactured by Nortronics. WUlllHKUl 





INTRODUCING THE NEWEST 
ASHLESS DISPERSANT OIL 
THAT’S BEEN FLIGHT-TESTED 
FOR OVER 15 MILLION 
ENGINE MILES! 




Extensive flight tests by airlines and private 
pilots prove that this new ashless dispersant 
engine oil helps keep engines clean . . . 

reducing wear and oil consumption. 
In addition, because its additives are 
ashless, Esso Aviation Oil E does not 
induce spark plug fouling. As a 
result of the unusually high perform- 
ance characteristics of this new 
oil. only two grades are needed to 
provide the full viscosity range for 
piston engines in all seasons. New 
Esso Aviation Oil E has been cleared 
for use by every major U. S. aircraft 
engine manufacturer. For further in- 
formation, see your nearest Esso Aviation 
Dealer or write to us at 15 W. 51st Street, 
New York 19, New York. 


HUMBLE OIL& REFINING COMPANY 
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BUSINESS FLYING 



LOCKHEED INTERNATIONAL'S 60, an all metal, high-wing monoplane, can be adapted for aerial ambulance or agricultural work. 


Alaska Airlines to Use, Sell Lockheed 60s 


Bv Arnold Sherman 

Alaska Airlines has become the first 
1). S, sales representative for the Lock- 
heed 60 bush lightplane. The Alaskan 
carrier, serving Portland, Seattle-Ta- 
coina. Fairbanks, Anchorage, Nome 
Kotzebue and intermediate stops, is 
now the exclusive dealer for the six- 
passenger aircraft (AW July 4. 1960, p 
88), in the State of Washington and 
Alaska. 

Simultaneously the airline placed an 
order for five of the planes which, in 


addition to being used as demonstrators, 
will be integrated into the following 
airline operations: 

• Serving Alaska Airlines' four-times-a- 
dav passenger, cargo and mail run from 
Fairbanks to the Ballistic Missile Early 
Warning Station at Clear, Alaska (AW 
July 24. p. 84). 

• Cariying hunting tours to Kotzebue, 
a polar bear hunting area in north- 
northwestem Alaska. 

• Acting as the basic aircraft for an 
FAA-approvcd training program now be- 
ing established at Seattle. Fairbanks and 


Anchorage for airline and air taxi op- 

Alaska Airlines' President Charles F. 
Willis, Jr., said the rugged characteristics 
of the plane make it suitable for the 
peculiarities inherent in polar terrain 
Hying operations. 

Utilization of the Lockheed 60 is 
seen by Alaska Airlines as an exten- 
sion of, and supplement to, its West 
Coast/ Alaska sen-ice. The airline be- 
lieves that extra business will be gener- 
ated from Seattle since parties flying up 
from the northwest will be able to 



LOCKHEED 60 carries six passengers and its cabin has stressed floor and tie-down footings for concentrated cargo loads. 
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CLIMATE FOR ENJOYMENT: 




Honeywell Aero... 
for the best of both 


CLIMATE FOR CREATIVITY: 

This is an artist’s conception of the Air Force space 
craft Dyna Soar. Honeywell Aero has been selected 
both as an associate and as a sub-contractor for the 
critical guidance and flight control subsystems re- 
spectively on this delta- winged space craft that will 
carry one or more astronauts. The Dyna Soar will 
be sent into space by a Titan booster. 

The Dyna Soar project is representative of the 
many advanced systems which are being evolved 
and developed into working hardware at Honey- 
well Aero. It is typical of the type of creative con- 
cept that poses a challenge to the engineer or 
scientist possessing imagination, drive, and talent. 

You will find in the Aero division an opportunity 
to associate with those who understand, appreciate 
and respond to the creative individual. In the proc- 
ess you will grow in professional stature and have 
your accomplishments recognized and rewarded. 


Sailing, canoeing, power-boating, water skiing or 
fishing, you’ll find opportunity for all in the Min- 
neapolis area. Within the city limits are three sail- 
boat docks, five canoe docks, and four large lakes 
for game fishing. A half-hour away lies fabled 
Lake Minnetonka — “The Land of Sky Blue Wa- 
ter” — more than 200 miles of shoreline and plenty 
of room to set a tack. Nearby, flow the miles of 
waterway of the Mississippi River, the Minne- 
sota River, and the St. Croix River. Wonderful 
areas for outboard or launch cruising, with hidden 
islands and coves to test your spirit of adventure. 
These aquatic pleasures are but one facet of the 
many recreational, social and cultural enjoyments 
you and your family will share when you work at 
Honeywell’s Aeronautical Division in Minneapolis. 


There are openings for qualified personnel in each 
of these areas where you’ll find a Climate for 
Creativity and job satisfaction working on a wide 
diversification of missile, space and advanced air- 

Vehicle Structural Design Ground Support Equipment 
Propulsion Systems Human Factors 

Power Systems Applied Research (in any 

System Synthesis of the preceding areas) 

Advanced Gyro Design Evaluation Laboratory 
Flight Control & Reference Components, Applications 
Systems and Standards 

Measurements & Display Materials Engineering & 
Instrumentation Physical Chemistry 

Select your area and send your resume or request 
for information on specific openings to: Mr. Clyde 
W. Hansen, Technical Director, Aeronautical Di- 
vision, 2658 Ridgway Road, Minneapolis 40, Minn. 


Honeywell 



BEECH "IMAGINUITY” IN 

/Wofo£i/i/ 


The Beechcraft L-23F meets the need for . . . 

Air mobility that combines versatility, 
high performance and low cost: 


The new Beechcraft L-23F offers a combination of 
advantages found in no other aircraft. With its super- 
charged fuel injection engines, the L-23F provides 
fast, comfortable all-weather transportation that can 
span long distances in a hurry. Yet it is so ruggedly 
built that it can operate safely even from small, un- 
improved fields. The L-23F offers air mobility for a 



wide range of uses at a fraction of the cost of operating 
larger planes. Quickly and easily adaptable to the in- 
stallation of ground surveillance radar, the L-23F can 
also be converted quickly for liaison and cargo mis- 
sions. Its versatility is further demonstrated by its 
rapidly growing popularity as a multi-engine instru- 
ment trainer. 







BEECH AIRCRAFT CORPORATION • WICHITA 1, KANSAS 



make finn plans for excursions into the 
hinterlands— with particular emphasis 
on hunting expeditions. 

The Alaska Airlines' sales representa- 
tion fits in with Lockheed Interna- 
tional's effort to promote world-wide 
distribution of the Lockheed 60. The 
plane, powered by a 260-hp. Conti- 
nental TSIO-470 engine, is being pro- 
duced bv Lockheed-Azcaratc in Mexico 
(AW Apr. 17. p. 131), by Aviones 
Lockhccd-Kaiser (AW May 23, 1960, 
p. 65) in Argentina and by Lockheed's 
Italian affiliate, Acronautica Macchi. 
Lockheed International maintains dis- 
tribution rights for the utility aircraft in 
the United States, Canada and Austral- 
asia. Azcarate's domain includes every- 
thing south of the U. S.. excluding Ar- 
gentina which is in the bailiwick of 
Kaiser. Macchi is the outlet for all sales 
in Europe, Africa and the Middle East. 

Although Lockheed International 
will, for the most part, be selling planes 
built by Azcarate, the five planes 
pegged for Alaska Airlines were manu- 
factured by Macchi in Milan. The 
reason, according to Lockheed, is that 
“current production versus current sales 
commitments for Azcarate worked out 
so that they couldn't fill the Alaskan 
order at this time,” For the most part, 


however, “due to the simple fact of geo- 
graphic expediency," Lockheed con- 
tinued, “the planes distributed by our 
outfit will be produced in Mexico." 

The Macchi-produced aircraft for 
Alaska Airlines were scheduled to be 
ferried from Italy to the United States 
in stages. Aircraft Fern' Co. of Ft. 
Lauderdale, Fla., has been equipping 
the 60s with extra fuel tanks. Itinerary 
includes having the planes flown from 
Milan to Spain, then to Portugal and 
the Azores. After alighting at Ft. Lau- 
derdale, the planes are to be delivered 
to the Pacific Northwest. 

Lockheed officials told Aviation 
Week that the price of the standard 
60, fly-away Seattle, is 528,450. 

Lockheed says it plans to expand 
its U. S. dealership network in the near 
future with “initial emphasis being 
placed in the West." 

Mexico Buys Four 
Hiller Helicopters 

Hiller Aircraft Corn., Palo Alto, 
Calif., has delivered four helicopters 
to the Mexican government. These in- 
clude three 1 2E three-place aircraft for 
use in forestry and development of 
Mexico’s hydraulic resources and a four- 



PROVEN 


IN AIRCRAFT AND 
MISSILE CONTROL 


of fuel, air. and cryogenic valves. 
* Features mechanical position- 


s' Provides unusually high resist- 


ant! vibration. Weight 17 oz. 


ACTUATORS 
Geneva-Loc • Convcntii 
Linear • High-Res, 


Repeat Cycle • Adjustable 

Bendix-Pacific Division 
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. . HELP AIRCRAFT 
AVOID STORMS, TURBULENCE 
AND HEADWINDS 


Accurate and flexible enough to use as a scientific instrument, 
yet rugged and reliable for everyday use, 

SELENIA WEATHER RADAR 

is the choice of many European weather services. 

Write today for 
the New Selenia Weather Radar Catalogue. 


Selenia high-power, low-cost weather radar detects 
storm formations at great distances. 

The combination of the Pencil-Beam antenna. 

flexible scanning modes and calibrated iso-echo gain control 

quickly determines the altitude and extent 

of the zones of dangerous precipitation and turbulence. 

Up-to-the-minute en route weather information 

can thus be forwarded to pilots in the area. 



Inexpensive weather balloons can be automatically tracked 
with Fire-Control accuracy 

to determine wind speed and direction at various altitudes. 
The most economical cruising altitude 
is readily determined for all routes. 
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Found Bros. FBA-2 Lightplane Makes Float Test 


Found Bros. Aviation, Ltd.. Malton, Ontario, Canada is testing its utility FBA-2A with Edo Model 2870 floats. The all metal, four-five 
place, 250-hp. Lycoming-powered aircraft will be available in a tricycle version, the 2B. or a tailwliecl version, the 2C, which is suitable for 
ski operations. Both configurations, according to the company, can be mounted on floats. 


place E4 helicopter for transport of 
Mexico’s president on tours around the 
country. 

One of the 12E's is equipped with a 
personnel hoist for lowering and re- 
trieving geological engineers in dense 
jungle areas where even a helicopter 
cannot land. 

Three Hiller 12Es also arc being de- 
livered to the Colombian air force for 
use in public service and law enforce- 
ment. The helicopters are equipped 
with high-compression pistons for high- 
altitude mountain flying. Two also are 
equipped with high penetration elec- 
tronic loudspeakers. 

Miller is delivering one E4 to a 
sugar production firm. Sociedad Agricola 
y Industrial, in Ecuador, for use as an 
executive transport. 

Aerocar Negotiating 
For Sixth Distributor 

Ft. Worth, Tex.— Aerocar Interna- 
tional has signed distributor contracts 
covering five sales territories in the 
U. S. and expects to reach an agreement 
for a major sales outlet covering Texas 
and Oklahoma. 

Firm distributor-dealer deposits have 
been obtained to date for more than 
'50 of the two-place convertible road- 
able airplanes, Aerocar president Roy 
I Iyde told Aviation Week. He expects 
that tooling up for production of the air- 
plane can begin shortly. Ling-Temco. 
with which Aerocar has a production 
agreement (AW Mar. 27, p. 104) has 
extended a previous deadline of July 1, 
by which time 500 orders were to have 
been in, for another six months and 
there is to be no increase in the orig- 
inal price. Hvde expects that tooling 
up will he completed in time to have 


demonstrator Acrocars available to dis- 
tributors and dealers by the end of the 
year. Finn territories now given by Aero- 
car include Washington, Oregon, Idaho, 
California and Michigan. 


Major build-up in national interest 
is expected by the company this fall 
when television actor-producer Bob 
Cummings starts his new series, which 
will feature the Aerocar. 




Helicopter Kit Sprays Field in 20-mph. Wind 


Drift-resistant helicopter spray kit, patented by Stull Chemical Co.. San Antonio. Tex., 
applies herbicides in a "mayonnaise-like" consistency capable of being sprayed in a 20-mph. 
wind. "Low-drift" herbicide is a product of an invert emulsion of water in oil-herbicide 
mixed in a specially designed nozzle. Certificated for the Bell 47D, D-l, G. G-2, G-2A 
and G-3B helicopters, the spray kit consists of a bifluid process system of two tanks— one 
holding water, the other oil and chemicals. Each tank has a feed line to the nozzles where 
the components arc mixed and the invert emulsion formed. Nozzles eject the emulsion in 
uniform, 200 micron droplets. Flow rate is metered at the nozzle with a control maintained 
over the mixture consistency. Kit includes two 40 or 60 gal. tanks, two electric pump units 
(one for each tank assembly), and a three-section spray boom equipped with 46 nozzle 
outlets that delivers a maximum swath width of 60 ft. at normal spraying altitudes. Pressure 
gages for each pump assembly arc located on a separate panel in the helicopter's cockpit. 
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SAFETY 



CAB Accident Investigation Report-Part I: 


Navigation Error Cited in Piedmont Crash 






Doesn’t a BELL belong in your fleet ? 

Probably the average flight of your fleet in 1961 will be less 
than 200 miles*. . . right in the ideal range of the Bell helicopter. 
Then, shouldn’t you add a Bell in ’61? 

Hundreds of organizations are increasing their profit potential 
because they learned the facts about helicopters. Their cost. 
Their use. Their safety. Let Bell make a free analysis of your 
organization’s air transportation requirements. Here every 
facet of the go-everywhere ability of a Bell will be applied to 
your needs. Bell maintenance and operating costs . . the lowest 
of all helicopters . . will be related to your over-all transporta- 
tion expense. In all, you will get a complete picture of how a 
Bell could . . or could not . . profitably fit into your operations. 
Write Commercial Sales Manager, Dept. 313H, P. 0. Box 482, 
Fort Worth 1, Texas. 


O 


BELL HELICOPTER comfww 


a textronl company 
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Is there a future for you with UTC? 


SOME OF THE AREAS IN WHICH 
MAJOR PROGRAMS CURRENTLY ARE 
BEING CARRIED FORWARD AT UTC 

Chemistry and molecular physics of high polymer 
systems and fundamental mechanical properties 
of heterogeneous systems. 

Theoretical propellant performance predictions 
and experimental determination of ballistic per- 
formance parameters of propellants. 
Development of high temperature materials: re- 
fractory oxides, carbides, and nitrides; also rein- 
forced plastics, metal plastics and impregnated 
ceramics. 


Are you an engineer or scientist with a record of achievement? 
Would you enjoy applying your talents to major programs in ad- 
vanced propulsion — large segmented solid propellant rocket engines, 
hybrid rocket engines and storable high energy liquid propellant 
engines? 



s of heat transfer, thermodynamics and 
:s of rocket motors; stress analysis 


Would you find it stimulating to work directly with recognized pro- 
fessional leaders at a modern multi-million-dollar complex, where 
you could avail yourself of the very latest techniques, methods, ideas 
and equipment? 


Positions currently available in these and other 


Would you appreciate living in the San Francisco Bay area, which 
features “West Coast living” at its finest? Plus the possibility of 
financial gain if you can give evidence of real creativity and initiative? 
This is what the future holds at UTC. If you are interested, we invite 
you to contact C. F. Gieseler, Dept. 100-A, United Technology 
Corporation, Box 358, Sunnyvale, California. All replies treated in 
strictest confidence. 


Structures analyst 
Reliability engineer 
Polymer chemist 
Plastics chemist 

All qualified applicants will receive considera- 
tion for employment without regard to race, 
color, creed or national origin. 
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Low CosHNFRA-RED OPTICS 

PRECISION LAPPING Company, Inc. 


prior to the final approach; then a descent 
is permitted to not less than 2,200 ft. before 
reaching the Charlottesville homer. There- 
after, descent may be continued to the 
authorized minimum altitude of 1,039 ft., or 
400 ft. above airport elevation. 

From the Rochelle intersection the entire 
instrument approach to landing in the DC-3 
takes approximately 15 min. From Rochelle 
to the inbound heading of the procedure 

quired. It appears important to note that 
based on the reported time of Flight 349 
over Rochelle. 2025, and the crash time 
indicated by Mr. Bradley, 2040, the elapsed 
time was approximately 15 min. 
Navigational Equipment 

Although the radio and navigational 
equipment from N 55V was badly damaged 
and some portions were destroyed, informa- 
tion which was important to the investiga- 
tion was available. Fxamination of the onini 
equipment disclosed that both receivers 
were tuned to 1 1 5.3 mcs.. the Gordonsville 
omni range frequency. It was also learned 
that the right omni bearing indicator was 
set to select the 301 -deg. radial or, as pre- 
viously indicated, the radial which passes 
through the Earlyville homer. The radial 
selected on the other unit could not be 
determined. 

of the red and green ADF "ra 
both receivers were positioned to select band 
1. the 200-410 kc. range. It was deter- 
mined that the red ADF unit was tuned 
to 265 kcs., or approximately the frequency 


of the Earlyville homer, 266 kcs. Impac 
damage to the green ADF made the nios: 
reliable indication of the frequency setting 
the position of the frequency selector. This, 
slightly damaged and locked in position, was 
set on 286 kcs., or close to the frequency 
of the Charlottesville homer, 284 kcs. 

Examination of the ADF loop assemblies 
revealed that the position of the red ADF 
loop was equivalent to a bearing of 91 deg. 
on the cockpit needle. On the same basis 
the green ADF was positioned on a bearing 
of 112 deg. Tlic loop positions arc most re- 
liable as to the positions of the needles on 
the ADF instrument; however, this cockpit 
instrument, except the face, was destroyed. 
It is significant that with the aircraft on 
the crash heading of about 345 deg. the 
bearings of 91 ana 1 1 2 deg. extended from 
the crash site pass very close to the Early- 
ville and Charlottesville homer locations, 
respectively. Further, the 21-dcg, angle be- 
tween the loop bearings extended from the 
accident site to the radio facilities subtends 
an are equal in miles to the distance between 

Both aircraft altimeters were found. The 
right indicated an altitude of 9,200 ft. and 
was set to a barometric setting of 30.43. The 
left instrument showed about 2,520 ft. and 
a barometric setting of 30.40. The eleva- 
tion of the accident location was 2.600 ft. 
The last altimeter setting given the flight 
was 30.47. Other flight instruments were 
damaged to such an extent that no useful 
information was obtained. 

An exhaustive flight check was made of 
all of the various navigational ground fa- 
cilities pertinent to Flight 349. The checks 
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A ladder is leaning against a wall at an angle steeper than 45 
degrees. Under the ladder there is a barrel which touches both 
the ladder and the wall. If the vertical distance, in feet, between 
the top of the ladder and the ground is four times the diameter 
of the barrel, what is the shortest integral number of feet the 
ladder can be? -Contributed 

This year’s WESCON will be held concurrently with the confer- 
ence of the International Astronomical Union, reflecting the mar- 
riage of electronics and astronomy. Among the galaxy of booths 
at San Francisco's Cow Palace. August 22-25th, will be the many 
divisions of Litton Industries. A welcome of the first magnitude 
is extended to all. 

answer to last weuks problem: 9 110 A quick calculation of all 
the atoms results in a figure with digits numbered in the hun- 
dreds. As the total digits of S’ 10 are in the hundreds of millions, 
the number of atoms is only an infinitesimal fraction of it. 

m LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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The 


Laboratory program for ballistic 
easurements^and penetration 


EXPERIMENTAL RESEARCH 



and analysis of ICBM flight phenomena for 
and for decoy design purposes, including opti- 
nic and RF effects. 


SYSTEM ANALYSIS 

Studies to apply research findings to advance the technology 
of ICBM and AICBM systems. 


INSTRUMENTATION ENGINEERING 


optical and telemetry equipment with which 
I flight effects under actual range conditions. 


RADAR SYSTEMS RESEARCH 

Extending the theory and application of radar techniques to 
problems of discrimination, countermeasures and performance 
in a dense-target environment 


AERODYNAMICS 

of the flow-fields around re-entering bodies for various 
fesigns and flight conditions. Excellent computer facili- 


RADAR PHYSICS 


d experimental studies in radar back-scattering. 
RF radiation with plasmas. 


A more complete description of the Laboratory's work 
will be sent to you upon request. 
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HERCULES POWDER 
COMPANY 

has 

IMMEDIATE OPENINGS 


in Rocket Research 
and Development at 

Allegany Ballistics Laboratory 




EMPLOYMENT OPPORTUNITIES 



AIR-GO* 


The greatest future potential is for those aircraft engi- 
neers who realize that far more aircraft will be needed 
to airlift cargo than to carry passengers -and who 
come now to Lockheed in Georgia where design and 
production of cargo aircraft are of prime importance. 


Openings in the fields of: Aircraft Design Engineering 
Engineering Drawings Checking • Component 
Design • Aircraft Specifications Engineering 
Reliability Engineering • Operations Research 
Aircraft Research Engineering. 


Here are the finest facilities for production, plus the 
managerial determination for the continued growth 
and diversification which make for greater job security 
and room for personal advancement. 

The Atlanta area offers a mild climate, varied recre- 
ational and cultural activities, friendly people. 


Write to: Hugh L. Gordon. Professional Employment 
Mgr.. Lockheed-Georgia Co., 858 W. Peachtree St., 
Atlanta 8, Georgia. 


All qualified applicants will receive consideration for 
employment without regard to race, creed, color or 



LOCKHEED W»/A\ COMPANY 

A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 
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ELECTRONIC ENGINEERS & PHYSICISTS 


KEPllBUcilATIONMS 

NEW RECONNAISSANCE ROLE 
for'electronic plane 

NEW PRIME CONTRACT AWARDED 

DEMANDING ASSIGNMENTS FOR EE’s & PHYSICISTS 


The developin' 
riage" 


lalysis oi me , electronic engineers am 

dating new challenges t unique problems. 

. whole electronic complex offers u q 
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naissance capability 
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, a aoohisticated reconnaissance sys i nce package and , "' ro ' 

With the addition of a sopn analysis of the new reconnaissanc p 

ironic platform. System design an 1 an Y challenge, 

space ground support present 8l.mulat.nS 
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. .. . Digital Computers 

Radars (front & side looking) F | ight & Fire control Systems 

Infrared Systems High Spee d Tape Recorders 

Antennas, Radomes optical Systems 

DataUnkS Aerospace Ground Support Equipment 

... , o Republic locations: Mineola and Farmmgda , 

“SS S * in 


Mr. George R. Hickman 
■chnical Employment Manager, 


Technical' Employment, Dept. 1J-2A 
Missile Systems Division 

Republic Aviation Corporation 

223 JerichoTurnpike 

Mineola. Long Island, N.Y- 

All qualified applicants will receive consider 
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EMPLOYMENT OPPORTUNITIES 


EMPLOYMENT OPPORTUNITIES 




EMPLOYMENT OPPORTUNITIES 


Join The Team 
That Designed 
And Built iSSkX 
Project Mercury ' ; 
Man-In-Space Capsule 


MCDONNELL 

•ELECTRONICS -DATA PROCESSING 
•AIRCRAFT & SPACECRAFT DEVELOPMENT 



MCDONNELL 

P.O. Box 516, St. Louis 66, Missouri 


ENGINEERS 

PHYSICISTS 

MATHEMATICIANS 

S ystems 

EVALUATION 
POLARIS SYSTEM 



The Applied Physics Laboratory 
The Johns Hopkins University 


A new .c.,,^,1 s'sUn, under dm-!., W.lc „f engines nnd sca-nlMs . . . cll u,.isK rU-c.rici 



Document Storage & Retrieval: Random access provides a high-speed answer to finding 




EMPLOYMENT OPPORTl 


ELECTRONICS 

1 1 

MARKETING MANAGER 

Internationally-known, multi- 
plant electronics firm has an im- 
mediate position available for a 
Marketing Manager. The man 
selected for this position will be 
a high level manager, responsi- 
ble for marketing the military 

SKSSBTWSSr Air Carrl,r or M " i,ar 

FLIGHT SA 

r P ° B0 ‘ 4, ‘‘ UGU °' d '° 

ETY, INC., 1 



of an engineering laboratory 
of several hundred engineers. 

This is an excellent opportunity 
for an aggressive individual who 
has the combination of person- 



mmmmm 

ality and experience we require. 

Theoretically, the ideal candi- 
date would be in his early forties. 
He would have an advanced de- 
gree in electrical engineering, or 
physics, and would have worked 
as a development or research en- 
gineer for at least five years, ad- 
vancing to project leadership and 
supervision. He would have car- 
ried direct responsibility over a 
team of engineers in the prepara- 
tion of proposals of varying com- 
plexity ranging from small elec- 
tronic development projects of a 
few thousand dollars to large, 
multi-million dollar systems con- 
cepts involving electronic hard- 
ware development, application 
and utilization of the equipment 
and the overall management of 
the system. He is probably at 



Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 

MW), SHOP AID OFFICE 
SPACE AVAILABLE 

HOLMAN FIELD, ST. PAUL, MINNESOTA 

building with approximately 40,000 ,q. ft. of 

AERO (OAIMAYDER 
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manager of a highly technical 
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should be in the digital data 
processing field. 

If your background approxi- 

BOREAS CORPORATION ^ 

ADD RUSH BOX .VO. MS PI.IEB TO: Bor Xo. 

CIIICAaO II : «iS .V. Michigan Arc. 

SAX FRAXCI8C0 II: sss Call/ornlo Bl. 

Fty. All inquiries will be held in 

Win- rp t<> Huy 

FOR SALE 

of your experience and educa- 

HIGH TEMPERATURE FASTENERS 


tion and reply to: 

mercury air parte co>, inc. 

A. on delivery,^ Available now. Apply FS- 

Gnimman Super Wldfeon Demonstrator— 30 
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in direct writing recording systems 

only Brush 
designs 
specifically for mil specs 



From every nut and bolt to the shipping crate, fully militarized Brush Direct Writing 
Recording Systems are originally built to meet military specifications. 




Sequence Recorder that simultaneously records both analog data and ; 
And, they are built for maximum performance in the hands of non-tecl 



complete details. 


brush 





ON TARGET... 



Mission : take aim on a target you cannot see. Stay on target as your firing platform moves, submerged, 
1,200 miles away from the target area. When necessary, send 16 Polaris missiles roaring from the 
ocean depths, each aimed with rifle shot accuracy. 

Bomac Laboratories, working as 
subcontractor to Lockheed’s Missiles 
and Space Division, helps provide 
U.S. nuclear submarines with this 
awesome ability. A tiny Bomac mag- 
netron plays a key role in testing 
Polaris' complex inertial guidance 
system. Other Bomac microwave 
Components assist in carrying out 
constant-checks for combat readiness. 



Have you a missile"project to put on 
target? Write us. 


Other Subsidiaries ofVarian Associates : 

S-F-D LABORATORIES, INC. 

VARIAN ASSOCIATES OF CANADA, LTD. 
SEMICON ASSOCIATES, INC. 

SEMICON OF CALIFORNIA, INC. 

VARIAN A.G. (SWITZERLAND) 




